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For really good lighting... 


{n recent vears street lighting has made tremendous advances in 


efficiency. And in the forefront of those advances are Stella Sodium 
Lamps shown here in operation at Selsdon. Stella, in fact, offer a 
range of lamp both of the Sodium and Mercury types — that 
provide maximum efficiency in performance together with greater 
economy. Make your choice Stella 
—the finest lamp on the road! 


STELLA The Reliable Lamp. 


THE RELIABLE LAMP 


Lighting installation at ADDINGTON ROAD 
SELSDON. Stella Sodium Lamps and 
Control Gear used in this installation at 
130 ft. spacing and 25 ft. 6 ins. mountir 
height. Photograph by kind permission of 
COULSDON & PURLEY U.D.C. 


STELLA LAMP COMPANY LTD - 158/160 SHAFTESBURY AVENUE - LONDON - WC2 
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TYPE 54 
IN ACTION 


AT 
CHESTERFIELD 


Three important junctions on the A6l have 
recently been equipped with a linked system of 
“Electro-matic * Control Signals Type 54. The special 
problems imposed by the wide centre junction are 
catered for by two phases of clearance movement 
in addition to the four phases of detected move- 
ment thus necessitating a six phase controller— 
the first of its kind! This controller is linked to the 
controllers at the adjacent intersections providing 
an overall scheme of great flexibility. 
Leave nothing to chance on Britain’s roads— 
install **Electro-matic” Type 54. 

ELECTRO-MATIC 

VEHICLE ACTUATED @ AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 

ROAD SIGNALS ROWGER | ARUNDEL STREET, LONDON, W.C.2. Tel: TEMple Bar 92¢ 

AT 1037! 


TRAFFIC ENGINEERING & CONTROL September 1961 





(RAFFIG ENGINEERING & CONTROL 














Common Market Transport Policy 


HE framers of the Rome Treaty, which estab- 

lishes the Economic European Community, the 
Common Market, had the prescience to appreciate 
that its purpose could not be achieved unless a 
transport policy were formulated common to the Six. 
One of its main objectives, the free movement of 
people and goods, would be nullified if restrictions 
were placed by any one member upon another on the 
freedom of use of its transport system on equal terms, 
that is if any one member discriminated against 
another. Similarly, if all members of the Common 
Market, while allowing freedom of use to each other 
discriminated against non-members in regard to 
freedom of operations, rates or conditions, as effective 
an obstacle to trade could be erected between 
members and non-members as by the highest of 
tariff walls. Since transport costs can materially 
influence competitive power, Britain’s position vis a 
vis the Common Market countries could be seriously 
affected in this respect by the outcome of the negotia- 
tions now initiated concerning her possible entry into 
it. If Britain goes in she will have to adhere to the 
common transport policy, and if she does not, she 
may be discriminated against. 

There are already a number of international 
agreements covering the movement of people and 
goods across frontiers, particularly for rail and air. 
Road transport has lagged behind, although since the 
war a number of conventions have been formulated 
or brought up to date regulating the entry and exit 
of vehicles and their transit across countries party 
to the agreements, notably those negotiated by the 
United Nations Economic Commission for Europe. 
The European Conference of Ministers of Transport 
has also been concerned with similar matter. 

Members of the Common Market aim to go 
further than these and its Transport Commission has 
made recommendations which would give greater 
facility for free transport movements. They include 
equality of treatment between carriers without 
discrimination and restrict governments from im- 
posing any greater obligations on any form of 
transport or enterprise, including fiscai measures; 
and would allow freedom to enterprises to establish 
themselves in any of the Member countries and 
operate there. 

This far reaching policy has not yet been agreed by 
Governments and is probably little more than kite 
flying. In fact, there will be much discussion before 
a common transport policy is finally established; and 
even then it is most likely to be in the nature of a 
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compromise in view of the cleavage of opinion 
between those who favour complete freedom of 
operation both as to rates and right of entry into the 
field—notably the Netherlands and Italy—and those 
who prefer restriction, including the fixing of rates 
and their publication and the licensing of vehicles— 
Germany and France. This gives time, and it is 
satisfactory that the 17 members of the Conference 
of European Ministers of Transport, which includes 
the Six, has appointed a committee to discuss these 
proposals and to consider drawing up a common 
transport policy to cover this wider area than the 
Common Market. This will take time and no further 
action need be feared for a few years. 

Meanwhile, whether Britain enters the Common 
Market or not, it is certain to have repercussions on 
transport here. Whatever form the common transport 
policy ultimately takes, and it must include the 
principle of non-discriminatory freedom of move- 
ment because that was written into the Rome Treaty 
itself, with the standardization provided for and 
common rules, transport in the Common Market 
might have an advantage over that of non-members: 
and with large scale organization and freedom of 
operation, it should be able to run more economically 
and efficiently and consequently more cheaply. This 
makes it more important than ever that Britain’s road 
system should be comparable to that of the conti- 
nental countries and the conditions of operation no 
less favourable. As it is, Britain starts off at a dis- 
advantage, both as regards the standard of her road 
network and in regard to the rules of the road and 
regulations for their use. On the Continent, there is 
already facility of movement between the respective 
countries: the motorway network is far more exten- 
sive and plans are being drawn for its better integra- 
tion and extension which makes for faster, cheaper 
and safer travel; signs are standardized under the 
European Convention, which for inexplicable reasons 
this country has not accepted in its entirety, and 
above all, traffic engineering is more widely practised 
and the status of the traffic engineer consequently 
higher. The establishment of the Common Market 
with its common transport policy, should act as a 
stimulant to a speed-up in the roads programme 
instead of its slowing down—of which there are 
ominous signs—and to an improvement in traffic 
flow, particularly in urban areas, by the more 
extensive application of the methods and techniques 
of the traffic engineer. 
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Four hours for 6d. is a remarkably low park- 
ing fee. 

It was made possible in the new municipally 
owned multi-storey car park at Bedford by the 
incorporation of other services such as shops. 
This was planned from the outset by the 
Borough Engineer & Surveyor, F. W. Dawkes, 
B.Sc. (Eng.), A.M.I.C.E., M.I.Mun.E., A.M.T.P.I. 

With minimum attendance this car park 
fills readily and has run smoothly since the 
day it was opened. 

Holst & Co. Ltd. are pleased to construct 
from your designs, or to create structures 
to suit the particular requirements of any 
project. 


46 CLARENDON ROAD - WATFORD - HERTS. 
Telephone: WATFORD 34481 


BIRMINGHAM MANCHESTER LEEDS DURHAM EDINBURGH CARDIFF 


276 TRAFFIC ENGINEERING & CONTROL September 1961 








FF 


961 


* 





Topics of the Month... 





OAD accidents during the August Bank Holiday 

week-end were appallingly high despite a slight 
decrease over last year, but it may well be that the 
fall was largely accounted for by the poor weather 
and decline in traffic. As Brigadier R. Stoney, 
Director-General of RoSPA pointed out, the startling 
road toll of Christmas 1959 administered a salutary 
shock and has made drivers more safety conscious. 
None the less, it seems unfortunate that the con- 
tinuing toll of casualties is too readily accepted as a 
necessary accompaniment of the motor age. In June 
525 people were killed, 7,374 seriously injured and 
22,802 slightly injured, making a total for all casualties 
of 30,701. This brings the total of road deaths for the 
first six months of 1961 to 3,187. Since this is an 
increase of 188, or 6.3 per cent, there is no room for 
complacency even if the estimate that motor traffic 
increased by 9 per cent during this period is correct. 
Unfortunately, this country’s experience is shared in 
greater or lesser degree by all countries with a high 
vehicle population. Recent figures compiled by the 
United Nations Economic Commission for Europe, 
and published in ‘Statistics of Road Traffic Accidents 
in Europe, 1959’ show the same trend, and their 
comment is similarly resigned, as it is stated that 
road accidents are increasing less rapidly than the 
number of vehicles and mileage covered. This fact 
should provide no comfort since in 1959 in Western 
European countries, together with Turkey and 
Yugoslavia, no fewer than 46,600 persons were 
killed and 1,383,000 injured, an increase of practically 
50 per cent since 1953. Provisional figures for 1960 
reveal an even higher toll. These facts should spur 
the National Road Safety Congress, which is to meet 
at Southport on October 3-5, an opportunity to 
tackle the problem with a sense of responsibility. Too 
frequently at large scale conferences there is more 
talk than constructive action. On this occasion with 
over 1,000 delegates attending from a great number 
of countries and representing the bodies responsible 
for road safety and with a programme with the 
emphasis on road safety for children, it is to be hoped 
some useful results will emerge from the discussions. 


Doncaster By-Pass 


HE Doncaster By-Pass, described in an article 

by Col. S. Maynard Lovell, County Engineer & 
Surveyor to the West Riding County Council, the 
Agent Authority to the Ministry of Transport, was 
opened on July 31 by the Rt. Hon. Ernest Marples. 
This is an example of how considerable relief to 
congestion within a city can be brought about by the 
diversion of traffic. Unfortunately, however, while 
such schemes may sometimes bring great economic 
benefits in the saving of time and operational costs, 
it is exceptional. The Great North Road has always 
provided such exceptions as it runs through a number 
of towns, most of which"are already or in the process 
of being by-passed. But, by and large, by-passes 
constitute only a partial solution to the problem of 
urban congestion, since traffic studies show that the 
vast majority of traffic is destined for an urban area 
and more often than not its central area. 
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In opening the By-Pass the Minister of Transport 
pointed out that there were now 119 miles of dual 
carriageways open to traffic on the Great North Road, 
a further 42 miles were being built, work had been 
authorized, and would shortly start on a further 
104 miles and preparations were being made for the 
dualling of 75 more miles. When all this is completed, 
only half of the modernization of the Great North 
Road will be finished. It is a sad reflection on the 
scope of the roads programme, and the speed with 
which it is being carried out, that it has taken so long 
to bring half of one of the country’s main arterials 
up to requisite standards and that it will be some 
years before these are established along its whole 
length. 


Arterial Roads v. Urban Motorways 


HE Pittsburgh Area Transportation Study, 

which is among the most comprehensive yet 
undertaken, and is the subject of an article in this 
issue, has provided material for a study of the com- 
parable economic benefits derived from arterial roads 
and freeways in an urban area. The results, published 
in PATS Research Letter provideinvaluable ammuni- 
tion for advocates of urban motorways inasmuch as 
they show not only that the return on the investment 
is greater from urban motorways but, rather sur- 
prisingly, that they require less land. The estimates 
were based on the provision of capacity to meet 
predicted requirements by 1980. Construction of new 
four- and six-lane arterial roads and the widening of 
others to the same standards was compared with the 
construction of urban motorways and the conse- 
quential improvements to existing roads they would 
make necessary. It is shown that for an investment 
of $629 million the arterial improvements would 
provide an annual average saving of $47.82 million. 
For an investment of $694 million the freeway system 
would provide annual savings of $96.07 million. A 
rate of return calculation shows approximately 5 per 
cent for the arterials and 12.8 per cent for the 
freeways. The same application to the savings on 
freeways and their costs over arterials showed it was 
profitable to make the extra investment since the 
additional savings each year would be approximately 
75 per cent of the investment. The land requirement 
for the arterial solution was found to be almost twice 
as large as for urban motorways. Since streets in the 
urban area occupy 454 square miles, arterial roads 
would require 22 per cent more land compared with 
only 11 per cent for freeways. An added advantage 
is, of course, that average speeds on the urban 
motorways would be higher than on the arterials, 
PATS estimating them at 23.4 and 30.8 m.p.h. respec- 
tively. This comparison clearly justifies the conclusion 
that the most economical solution to urban highway 
needs is construction of urban motorways, other 
things being equal. Conditions in this country, 
however, are not necessarily comparable, but PATS 
findings emphasize the need for comprehensive 
study of the economic benefits that would be derived 
from the different types of road construction and 
improvement before plans for urban redevelopment 
are finalized. 
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TRAFFIC STUDIES 


at a 


RURAL JUNCTION 


by B. G. Manton, B.Sc. (Eng.), D.1.C., A.M.I.C.E. 
Special Lecturer in Highway Engineering, Imperial College, London 


The post-graduate course in highway engineering at Imperial 
College, London, includes each session a practical problem at an 
actual site where the existing traffic facilities are unsatisfactory. 
This article describes the project chosen for the 1960-61 session. 


HE site chosen for field work for those including 

traffic engineering in their curriculum must 
necessarily be accessible from the College and, while 
providing scope for various methods of improvement, 
the problem it poses must not be too complicated in 
view of the limited time available for obtaining the 
required preliminary data and preparing reports, 
drawings and estimated costs for reconstruction 
schemes. Team work is necessary for the initial 


topographical and traffic surveys, but each student 
has to produce his own individual designs for dealing 
with the problem set. 

During the 1960-61 session the site studied was 
located just beyond the outer suburban fringe of 
West Middlesex where a busy Class A road diverges 
from a trunk road, the latter carrying a traffic flow of 
some 2,000 vehicles per hour during most of the day 
and up to nearly 3,000 vehicles per hour at peak 





Fig. 1. Function of A40 and Al2, Denham. The site chosen for the studies. 
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Fig. 2. Existing arrangement of junction and approaches. 


periods. There is a heavy flow of right turning traffic 
at this point, where vehicles bound for the north 
conflict with through traffic running from west to 
east, and a less important conflicting flow from the 
north to the west, which not only crosses the main 
eastbound flow but has to weave awkwardly with 
through west-bound traffic. Much of the latter 
moves at a relatively high speed and further danger 
results from the presence of service stations on each 
side of the road immediately east of the junction. 


The existing design of the junction is shown in 
Fig. 2, but previously an experimental island with 
‘Keep Left’ signs was constructed in the centre of 
the trunk road, compelling traffic to the north to 
circulate round it. This was found to be dangerous, 
particularly in foggy weather, and the rather dimly 
lit pylons on the island were almost invisible at night 
against the brilliantly lit background of the service 
station when drivers were approaching from the west. 
In spite of clear road markings and direction signs it 
was noticed, during the traffic survey, that a few 
drivers bound for the north made the turn by 
circulating to the left of the present island although 
this procedure is not intended and the island is quite 
wrongly shaped for such a manoeuvre. 


Preliminary Data 

The latest available edition of the 25-in. Ordnance 
map of the site in question is out of date and the first 
step in studying the problem was the preparation of 
a plan to the scale of 1:500 based partly on the 
Ordnance Survey, partly on ground measurements 
and partly on air photographs. 

Soil conditions at the site were known to be 
unsuitable for deep excavation owing to the presence 
of a high water-table and this circumstance provides 
an example of the importance of considering purely 
engineering factors side by side with traffic require- 
ments. Thus, while traffic studies showed that the 
only really effective solution at this particular site, 
providing maximum safety and freedom of flow for 
a considerable future increase in traffic. would be a 
grade separation, the soil conditions indicate that a 
fly-over would be preferable to an underpass. 

Advantageous to the study was the presence of an 
automatic traffic counter of the pneumatic tube type 
on the trunk road about three-quarters of a mile west 
of the junction. By the courtesy of the Traffic and 
Safety Division of the Road Research Laboratory, 
recorded figures over various periods were obtained 
which were an invaluable help. 
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Accidents and Delays 

Thanks are also due to the Chief Constable and other 
officers of the County Constabulary for enabling us 
to investigate the personal injury accidents which 
have occurred at the junction during the four years 
ending April 30, 1960 which, with the corresponding 
traffic movements, are listed below, the numbering 
indicating these movements being shown in Fig. 3. 


TABLE 1 
No. of 
accidents 
Conflicting and converging movements 
1 and 3 o mie = be aoe 14 
1 and 6 eon a i at ode 12 
2 and 3 ae vii me i an 
3 and 6 
3 and 4 
others aa es Jas _ 
Rear end collisions with waiting vehicles 
2 and 6 ; ne waa se 
1 and 4 
5 and 1 * inal —_ on 
Movements into or out of service stations 
Moving into nearside lane from back of queue 
in offside lane ... a3 “Ae: ae Bs. 
Travelling too fast on curves 
6 and 4 re bit 
5 and 3 — 
Vehicle out of control 


_ 
our Oo Nee bo 


| — ee UI Ww 


Total 69 


No account has been taken of accidents involving 
material damage only, many of which are not reported 
to the police and it was noticed, during observations 
of traffic behaviour in the vicinity of the junction, 
that near misses are of frequent occurrence. Nearly 
half the 69 accidents occurred to vehicles moving on 
conflicting or converging paths during right turns, 
and it would appear that the curve radii at the 
entrances of the Class A road are deceptive to fast 
drivers. With the intensive traffic flow on the trunk 
road, getting into or out of the service stations also 
appears to be a hazardous proceeding. There were 
no fatal accidents at the junction for which the road 
design could be held blameworthy. 


An estimate was made of delays occurring to traffic 
from the east turning right into the Class A road, 
towards the north, by timing vehicles making this 
movement and comparing the slower times, which 
involved waiting, with reasonably fast times which 
were possible when gaps in the opposing traffic 
permitted a clear run. Separate timings were made 
of cars and heavy commercial vehicles, but ultra 
high speeds observed with a limited number of 
sports cars, when given a clear road, were excluded 
as not being representative of the general traffic. The 
method of random sampling was used during off- 
peak periods and a similar investigation was made for 
the traffic making a right turn from the Cless A road 
westwards into the trunk road. These studies will be 
extended to cover morning and evening peak periods 
when lengthy queues form, and an economic assess- 
ment will be made of the advantages to be derived 
from a fly-over and, alternatively, from signal control. 


It seemed probable, from the recordings of the 
automatic counter already referred to, that the peak 
flows at the site occur between 8 a.m. and 9 a.m. 
from Monday to Friday, and a directional count was 
made during this period. It is true that this counter 
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Fig. 3. Traffic flow diagram for peak hour. 


records only part of the traffic passing through the 
junction, but the directional count showed that the 
portion recorded amounted to 77 per cent of the total. 
A minor complication is caused by the fact that 
traffic from the south enters and leaves the trunk 
road at a branch road located at a point about a 
quarter of a mile east of the converging junction, thus 
giving rise to a separate problem. This was dealt 
with independently of the main project as will be 
described later. 

Vehicles making a diagonal movement from the 
south to the north and vice versa were counted 
separately by booking registration numbers, a method 
which was possible in this case as the flows out of 
and into the branch road were relatively small. 

All traffic was classified to permit conversion to 
p.c.u.’s and the results of the survey were plotted to 
scale in the usual manner as shown in Fig. 3, which 
shows traffic volumes in vehicles per hour. The 
‘p.c.u. factor’, defined as p.c.u.’s/vehicles, varied for 
the different directions of flow; those going towards 
London and consisting of a high proportion of 
commuter car traffic are naturally lower (at 1.2) than 
the outward flows, which give a better idea of average 
traffic conditions with a factor of 1.5. The latter is 
a more suitable multiplier. It has been suggested 
that the pneumatic tube recorders may give inaccurate 
results with high traffic flows owing to vehicles 
travelling in opposite directions, or overtaking 
vehicles, passing the tube simultaneously, but a 
comparison of a manual count and the recorded 
figure gave very close agreement and it may well be 
the case that the passage of vehicles with three or 
more axles compensates for low readings due to the 
causes mentioned above. 


Methods of Improvement 

As shown in Fig. 2, a length of dual carriageway 
terminates about 1,000 ft. east of the junction and 
an obvious first step in any improvement scheme 
would be the continuation of this dual carriageway 
westwards. 

There are at least four possible ways of increasing 
the safety at this site, although a grade separation 
would be the most effective scheme for providing 
increased safety and free traffic flows: 

(1) Channelization, giving defined paths and waiting 

space for vehicles making right turns. 

(2) Traffic signals, phased to permit right turns under 

controlled conditions. 

3) A roundabout of adequate size. 

(4) A fly-over junction, of the trumpet or modified 

trumpet type, with link roads. 

Methods (1) and (2) might well be combined). 
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Forecasts of Future Traffic 


The forecasting of future traffic volumes can hardly 
be regarded as anything better than intelligent 
guesswork in view of the fact that so many unpre- 
dictable factors enter into the problem. Events 
occurring far beyond our own shores may well have 
repercussions which will completely demolish statis- 
tical calculations and, in the writer’s view, even 
within the confines of Great Britain, due regard 
should be paid to possible developments in rail and 
air transport, which may have an appreciable influence 
on road traffic. 


However, it is at least possible to examine current 
trends. Typical average values of the total flow for 
the 16 busiest hours, and for the peak hours, have 
been obtained from the readings of the automatic 
counter west of the junction. Only the traffic from 
Monday to Friday was considered, since the general 
pattern changes on Saturdays and Sundays and the 
amount of traffic is more influenced by seasonal 
changes and weather conditions on these days. The 
records indicate that the rate of increase for the 
16-hour flow during the four years from 1954 to 1958 
was approximately 8 per cent per annum at com- 
pound interest and, during the same period, the peak 
flows increased at 10 per cent per annum. Over the 
two years from 1958 to 1960 the corresponding rates 
of increase were 12 per cent per annum at compound 
interest for the 16-hour flow and 11 per cent for the 
peak hour. 


The smaller rate of increase in the peak flow may 
be due to the fact that this includes a high proportion 
of commuters’ cars, and the intolerable traffic 
conditions in Central London and lack of parking 
facilities are discouraging drivers from using this 
form of transport for their daily journeys. It is 
significant that railway station car parks within a 
radius of five miles or so from this site are full to 
overflowing by 8.30 a.m. 


It is interesting to note that the three-lane un- 
divided carriageway, at the point where the automatic 
counter is located, frequently carries 2,500 vehicles 
per hour. Typical 16-hour figures at this point were, 
in round numbers, 14,000 vehicles in 1954 and 24,000 
vehicles in 1960. Corresponding peak flows were 
approximately 1,450 and 2,600 vehicles per hour in 
1954 and 1960 respectively. If 1954 figures are taken 
plus 75 per cent, which, until fairly recently was the 
Ministry of Transport’s recommended allowance for 
design purposes, an estimated 16-hour flow of 24,500, 
and a peak flow of 2,500 v.p.h. is obtained; thus 
current traffic volumes have already reached the 
Ministry’s estimate which, almost certainly, was 
intended to provide for more than six years ahead. 
The most heavily loaded section in the vicinity of the 
junction occurs on the trunk road east of the point 
of convergence, where a count in 1958 gave a peak 
flow of slightly over 3,000 v.p.h. and in 1960 a flow 
of 3,352 v.p.h. The corresponding figure for 1954 
would be 2,000 v.p.h., which, with the added 75 per 
cent gives practically the volume at the present day. 


The revised recommendations of the Ministry are 
either an addition of 220 per cent to the 1954 volume 
or 150 per cent to the 1958 volume. The derived 
flows at the above point then become 6,400 or 7,600 
vehicles respectively, at the peak hour, or, it may be 
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assumed, 10 times these volumes per 16-hour day. 
If it be assumed that traffic will continue to increase 
at 10 per cent per annum, these figures would be 
reached in eight or 10 years, according to which is 
accepted. 

There is some indication that the rate of increase 
in the number of commercial vehicles is increasing, 
and as many of these will undoubtedly be of the 
heavy type it may not be unreasonable to assume a 
p.c.u. factor of 1.5 for the conversion of these flows 
into passenger car units. Figures amounting to 
100,000 p.c.u.’s per 16-hour day, or four times the 
recommended maximum capacity for dual two-lane 
carriageways given in the Ministry of Transport 
Circular 727, are then obtained. 

A flow of this magnitude would only be possible 
if a grade separation at this junction formed part of 
a comprehensive scheme of reconstruction of a 
considerable mileage of both roads meeting at that 
point. One mile to the east of the junction, for 
example, there is a roundabout which, although 
amply designed for the period when it was con- 
structed, some 20 years ago, already becomes jammed 
at peak periods. It could not possibly cope with such 
massive flows as those given by the Ministry of 
Transport formulae. The traffic on the Class A road 
diverging at the junction already amounts to about 
20,000 p.c.u.’s per 16-hour day, so that, theoretically, 
it is now due for conversion to two-lane dual carriage- 
ways. The design figure for future traffic on this road, 
based on the Ministry’s recommended rates of 
increase, is over 40,000 p.c.u.’s for which a three-lane 
dual carriageway is theoretically needed, just as it is 
for the trunk road. At present it appears that nothing 
over three lanes is envisaged for dual carriageways 
and it would be interesting to know whether an 
upper limit will be imposed on the three-lane dual 
capacity at present given as ‘over 25,000 p.c.u.’s per 
16-hour day’. 

It is well known, of course, that the capacities 
given in Circular 727 are much exceeded in actual 
practice. The three-lane undivided carriageway west 
of the site being studied carries some 36,000 p.c.u.’s 
per 16-hour day, for instance, or more than three 
times the recommended maximum for this width of 
road and, as a result of this gross overloading, driving 
conditions are harassing and dangerous. 

A simple and inexpensive method of giving added 
safety and convenience at this awkward junction is 
shown in Fig. 4, reproduced from a student’s 
drawing. This involves traffic signals, working on a 
three-phase system, a small amount of widening 
which allows for a short length of dualization but 
nowhere extends beyond the existing road boundaries, 
a rounding-off of the corner for traffic turning left 
from the trunk road into the branch road and a short 
length of channelization on the latter. 

A more elaborate channelization scheme is shown 
in Fig. 5, and though improvements of this kind 
would give some measure of relief with present 
traffic volumes, they cannot be regarded as anything 
more than temporary expedients. 

An important point with any improvement scheme 
at this site is the need for better signposting, possibly 
by large overhead signs, to assist drivers in getting 
into their correct lane sufficiently early. The existing 
lettering and arrows painted on the road surface are 
very efficient with comparatively small traffic flows, 
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Fig. 4. Simple channelization combined with traffic signals. 


but they cannot be seen by drivers approaching the 
junction at the rear of a long queue and if they are 
unfamiliar with the district they often continue in 
the offside lane, although intending to proceed 
westwards along the trunk road, until they are 
stopped by the line of vehicles waiting to turn right. 
They are then compelled to wait until this stream 
can move or attempt the extremely hazardous 
manoeuvre of pulling into the nearside lane and 
mingling with the fast through traffic. 

The possibility of solving the problem by con- 
structing a roundabout was fully explored and 
several different plans were produced. The heaviest 
load on any part of a roundabout at this site, allowing 
for future traffic increases in accordance with the 
Ministry recommendations, would be 4,500-5,000 
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Fig. 5. Channelization scheme with dual carriageways on 
trunk road. 
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Fig. 6. Design for a trumpet junction. 


v.p.h. and this, theoretically, could be accommodated 
on a weaving section 50 ft. wide, with maximum 
weaving angles of about 30°, corresponding to a 
weaving length of about 250 ft. with a circular 
island of 250 ft. diameter or more. Capacities of 
weaving segments were calculated both from 
Clayton’s graphs in the appendix to the Ministry’s 
publication ‘Design and Layout of Roads in Built-up 
Areas’ and from Wardrop’s revised formula. In the 
case of roundabouts at a “T’ junction, the most 
economical design from the point of view of land 
acquisition may sometimes give rise to an almost 
direct run through for one traffic stream and this 
encourages too high a speed for safe weaving. 

It is customary at the conclusion of the course, for 
the various plans to be discussed at a general meeting 
of the class and it was noticeable that roundabout 
design provoked more argument than any other form 
of improvement. There was much difference of 
opinion regarding the shape of the centre island and 
the outer perimeter and about driving tactics on a 
weaving area 50 ft. wide. But there was unanimous 
agreement, with which the writer concurs, that there 
is still much to be learnt concerning roundabout 
design, capacity and effective usage. Assuming that 
traffic at this junction will increase at the rate of 10 
per cent per annum compound interest, a well 
designed roundabout should satisfy traffic needs 
reasonably well for some eight or nine years. Such a 
roundabout would be much more spacious than 
those in general use at present and on a general 
purpose road would probably prove difficult for 
cyclists to negotiate with safety. The ideal solution 
from the point of view of free traffic movement is, 
of course, a grade separation, but unless these are 
designed with great care danger is introduced at the 
exits and entrances on the major road. 

Site conditions and considerations of economy 
usually restrict the curve radii of the connecting 
roads, but these should be designed to give reasonable 
safety from the well established dynamic principles 
connecting speed, radius, superelevation and side- 
ways force co-efficient. Two possibilities occur when, 
as in this case, a trumpet junction is to be designed. 
The loops for right turning traffic can be located 
either to the left or the right of the stem of the T, as 
viewed from a vehicle on the secondary road 
approaching the junction. In the first method traffic 
leaving the major road can be given slightly better 
curvature than that traversed by traffic emerging 
from the secondary road; in the second method the 
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relative advantage is reversed. It is difficult to decide 
which is better, but it may be argued that acceleration 
rates are normally much slower than deceleration 
rates, and it is, therefore, easier for fast traffic to 
slow down in order to conform with the curvature 
on the loop road than it is for slower traffic to acceler- 
ate to a suitable speed for safe merging with fast 
traffic on the major road. 

Fig. 6 shows a typical junction design of the latter 
type, reproduced from a student’s drawing. Here a 
400 ft. deceleration lane has been provided to 
enable traffic leaving the major road to slow down 
sufficiently to negotiate a curve of 250 ft. radius, a 
reasonable speed on which would be 30 m.p.h. 
Assuming the approach speed at the entry to this 
lane is 50 m.p.h., a deceleration rate of only five feet 
per second per second is required even after making 
an allowance of one second for the driver’s reaction 
time. The exit radii of 440 ft. should be safe for 
speeds up to 40 m.p.h. from which vehicles should 
be able to accelerate to a suitable merging speed on 
the major road within the limits of a lane 300 ft. long, 
exclusive of the taper. It will be noticed that in this 
design the trunk road has been raised and the second- 
ary road carried beneath it at existing ground level. 
As a result, the gradients on the link roads and the 
loop are unfavourable in relation to acceleration and 
deceleration, but this drawback, in actual practice, 
might well be outweighed by the very important 
economic advantage that the width to be bridged is 
very much less than would be the case if the major 
road were kept at ground level and the secondary 
road carried over it. Moreover the requirements 
regarding visibility over the vertical curve on the 
major road and the provision of access to frontage 
premises are satisfied in the plan shown, and these 
points have an important bearing on the choice of 
constructional methods. 

Although the figures derived from a count at the 
morning peak period were used for design purposes, 
it was realized that the evening peak, though less 
intense, would give a rather different traffic pattern. 
A directional count taken during an evening peak in 
1958 showed that the westbound flow on the trunk 
road then became greater than the eastbound, due, 
of course, to the homeward journeys of motoring 
commuters. For the same reason, the evening flow 
from east to north is greater than it is in the morning. 
A similar increase is shown in the flow from north to 
west, but the reason is not clear. When allowances 
were made for traffic increases from 1958 to 1960 it 
was apparent that, with one exception, no design 
modifications were called for to accommodate the 
evening peak. The exception was the setting of the 
traffic signals in the scheme as shown in Fig. 4. 

In order to deal with the comparatively small 
flows moving diagonally across the junction from the 
south-east to the north the branch road AB in Fig. 2 
could be made one-way for northbound traffic only. 
The dualizing of the trunk road should have an 
undivided central reserve to prevent right turns 
into this road and traffic proceeding from the west or 
north to the south-east would make a right turn at 
the existing roundabout at X, a manoeuvre which 
would be much safer and less provocative of delays 
than that adopted at present, whereby the right 
turning traffic into the branch road crosses the very 
busy westbound carriageway of the trunk road. 
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TRANSPORTATION 
PLANNING in the 
PITTSBURGH REGION 


ASICALLY, this article describes the Pittsburgh 

Area Transportation Study. But in describing 
one’s work, there is a strong temptation to add 
personal comments and observations. This is 
especially true when that work is nearly completed 
and perspectives have become sharp; and there is 
danger of making opinion sound like fact. Yet, 
personal observations often lead to real gains. Merely 
describing what was done, without explaining key 
concepts, lacks impact or importance. The scattered 
asides which will be found in the present article are 
merely attempts to provide a broader background 
out of personal experience. 

Transportation planning is a rapidly maturing 
science-art. An old art, rooted in city planning, as a 
distinct speciality it became imperative with the 
advent of the automobile. While many competent 
traffic investigations preceded the second world war, 
the golden era of development started when the war 
ended. The pent-up demand for automobiles and 
travel was suddenly unleashed by the relaxation of 
wartime controls. Previous estimates of a levelling-off 
of traffic growth were recognized as shortsighted and 
a rash of traffic studies resulted. So-called origin- 
destination studies in the 1946-1952 period usually 
consisted of much data collection and little analysis 
planning. Existing travel patterns were doggedly 
portrayed by hand-drawn desire-line maps. Fore- 
casting the demand and planning for a future target 
year was omitted or approached from a simple growth 
factor standpoint. During this period, highway con- 
struction was a ‘catch-up’, holding operation, 
requiring a simple, fast approach. However, a number 
of quite sound plans were evolved. 


Evolution of Traffic Planning 


Dating from 1953—and the Detroit Study—more 
sophisticated elements were introduced to transporta- 
tion planning. The skills of other disciplines were 
added to the experience and know-how of the traffic 
and highway engineers. City planners, economists, 
sociologists, mathematicians, and others brought 
established research techniques to bear. They sought 
the reasons for travel and the logic behind it. From 
this time, transportation planning has become more 


September 1961 


by Louis E. Keefer, Study Director 


and more scientific, involving the quantification of 
complex travel relationships, the introduction of 
computer technology, and the mechanization of 
routine tasks, such as plotting desire-line maps. But 
objectives as well as planning techniques have 
changed. In some respects, goals have been narrowed, 
and, in others, broadened. Some studies have tried to 
be all-inclusive: from the preparation of a regional 
master plan of land development and its attendant 
transportation needs down to the location of traffic 
signals and parking restrictions. Details of the latter 
scale are specious—who can predict with assurance 
where a traffic signal will be needed in 20 years? 
And why, since it may not be warranted until the 
eighteenth year in any case? Some studies, on the 
other hand, have set too limited horizons; either 
broad or narrow objectives may be set, but the degree 
of detail in all study phases should be kept in scale. 


Clear Objectives Essential 


Whatever the objectives, they must be made clear 
in the beginning. Stated objectives impose the 
restraints that determine the nature of the transporta- 
tion plan to be derived. Objectives are, or should be, 
the result of established public policies for community 
improvement. Such policies cannot be set by the 
study group; this is a responsibility of the area’s 
decision makers. Where policies are not explicit, the 
objectives of the study must be based on de facto 
policies. Frequently, however, this means that the 
study must sort out directly conflicting policies 
(e.g., improving transit patronage and increasing the 
supply of C.B.D. parking facilities). When this is 
the case, the study may contribute significantly by 
helping to establish co-ordinated public policies. 


The broad objective of the Pittsburgh Area 
Transportation Study—PATS forshort—is to develop 
an integrated plan of major highway and mass 
transportation systems for the year 1980, designed to 
serve the projected land uses and to meet the 
anticipated travel requirements, with an improved 
quality of service, within the practical economic 
ability of the responsible agencies, and compatible 
with the requirements of the ultimate development 
of the area. 
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Fig. 1. Brady Street Interchange of the Penn-Lincoln Park- 

way under construction; a 20 mile limited access facility 

running east-west through the Pittsburgh study area. Since 

completion in 1960, the Parkway carries about 10,000 
vehicles a day. 


These objectives require a comprehensive view- 
point. Major systems of movement must be given 
emphasis because they provide the framework for all 
subsequent planning. A systematic approach means 
that all practical travel modes must be considered: 
rapid transit might be proposed as the best means of 
moving large numbers of persons to the C.B.D., while 
freeways might be proposed as providing greater 
comparative advantages for suburban travel. Else- 
where, improvements of existing major streets might 





Fig. 2. An aerial view looking east to downtown Pittsburgh 
showing route of twin-tube Fort Pitt Tunnel under Mount 
Washington at gateway to Golden Triangle. 
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be considered where an economic return of street 
capacity and quality of operations would result. The 
important contribution of the study is to provide a 
plan for an enlarged and integrated system of major 
transportation facilities, useful as a frame of reference 
within which all of the necessary improvements by 
all of the responsible agencies can be effectively 
scheduled toward a mutually desirable goal. 

Thus, many details at the local level are passed 
over initially. One of the self-imposed restraints of 
regional transportation planning is that it should only 
attempt tasks that cannot be accomplished by the 
smaller political jurisdictions in its study area. 
Lacking metropolitan government, there is usually 
no single agency that can successfully plan for a 
metropolis; this is normally the raison d’étre for a 
transportation study. Created for a special purpose, 
it assumes an area-wide responsibility for area-wide 
planning. It acquires the data, the planning tools, 
and the staff to approach the problem directly, 
unhampered by the problem of political boundaries. 
Purely local planning decisions, such as designating 
one-way streets in an outlying commercial district, 
do not significantly affect the regional transportation 
plan and are best avoided: they dilute staff effort and 
draw attention from more critical questions. Follow- 
up details of this nature may, however, properly be 
a function of a continuing transportation study, of 
which more later. 





TABLE 1 
Study Area Facts 

Area (square miles) ... ~~ ie ina 420 
Population ode 1.5 million 
Licensed Drivers 568,000 
Registered Vehicles 

Autos 393,000 

Trucks 42,000 
Miles of Street 

Local jes aor as nea ear 2,567 

Arterial ... wea aa ae inc 1,071 

Freeway ... aed — pees saa 19 
Miles of Transit Routes 

Bus oes oe oud inl ae 1,267 

Streetcar ... mi aa Ps ‘ae 307 

Suburban Railroad nn uae ae 117 





Once the study’s objectives are fixed, the trans- 
portation planning process is set in motion. Briefly, 
this process starts with the collection of facts—facts 
about travel habits and travel facilities; the distri- 
bution of employment, population, and urban 
activities; and the socio-economic structure of the 
region. These inventories are advanced through 
time to provide an estimate of the future travel 
demand. This is the demand that must be accom- 
modated by a regional transportation plan. Alternate 
plans are derived and tested until a best plan is 
identified. Finally, the staging or sequencing of 
improvements is indicated. This seems to be a 
straight-forward process, yet many difficult decisions 
are involved, and the following paragraphs discuss 
some of the easy as well as the difficult ones. 

Collecting travel data is (and should be) no more 
than a necessary routine, one that requires great 
precision, to be sure, but no very complicated 
decisions. In a large area, of course, a sampling 
approach is the only practical means of measuring 
resident travel. PATS took a uniform | in 25 sample 
of households and asked a responsible adult questions 
covering the type of dwelling place, the number of 
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residents and visitors, the sex, race, age, and occupa- 
tion of each household member, the number of 
autos and the number of licensed drivers, and for 
each reported trip, the origin and destination, the 
mode of travel, the trip purpose, the land use at 
origin and destination, the time of arrival and 
departure, and many other related items. A 1 in 10 
sample of trucks garaged inside the study area 
developed comparable travel data. Travel by non- 
residents, and by trucks garaged outside the study 
area, was intercepted at the cordon line. The net 
result of these three trip surveys was the total person 
and vehicular travel on a typical week-day in 1958. 

Collecting land use data was necessary for two 
major purposes. It made the travel connections clear 
and served as a basis for estimating the future land use 
configuration. PATS took an on-the-ground survey 
describing and measuring the area of 45 different 
land use types. There were many technical problems, 
but no imposing decisions were needed. A floor space 
survey of the C.B.D. was a valuable adjunct. 
Population, employment, auto ownership, and other 
household characteristic data, of course, were 
obtained in the home interview survey. Since all 
surveys had the same geographical units of area, it 
was possible to compute many inter-survey relation- 
ships. For example, land use trip generation rates 
and measures of residential and employment densities 
were calculated from the combined results of the 
home interview and land use surveys. 

An inventory of travel facilities provided critical 
knowledge of the available supply of highways and 
transit routes. This is the counterpart of the demand 
registered for them in the trip surveys. Sufficient 
facts were listed to allow the measurement of the 
capacity (or scheduled service) and quality of service 
available. Many technical problems were encountered 
here, particularly in finding objective criteria for 
capacity and performance ratings. Establishing 
24-hour design capacities for different classes of 
streets and the matching speed-capacity curves, for 
example, required considerable research. (Still more 
is needed). 

Data collection is followed by summarization, 
checking, and basic analysis of existing travel 
relationships. Usually, a staggering amount of 
information is available for the first time—this was 
true in Pittsburgh. Much time is required to assimi- 
late it; despite good reasons for accelerating the 
transportation planning process, this fact-interpreta- 
tion stage cannot be rushed. A mechanical, unimagin- 
ative cataloguing of facts is not enough. The 
analyst-planner must first know his area (where he is 
frequently a newcomer) and then study and understand 
how it functions. There are enough differences 
among urban areas to warrant re-study of previously 
explained relationships; in the Pittsburgh area, for 
example, a very rugged topography tends to create 
isolated pockets of urban activity and, hence, rather 
particular patterns of travel distribution. 

The analysis-research phase provides real advances 
in transportation planning skills. With each study 
something new is learned or some better analytical 
process is developed. In Detroit, it was demonstrated 
that the growth in area travel could be accurately 
predicted by first separately predicting the changes 
in land uses, employment, population, and vehicle 
registrations. In Chicago, new computer processes 
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Figs. 3 (above) and 4 (below) show the 1958 arterial street 
system (thin black lines) in the study area (white area). 
Fig. 3 shows the sections that will operate well over capacity 
in 1980 if no additional travel facilities are constructed. By 
completing the freeway network shown in Fig. 4 (heavy black 
lines) the mileage of over-capacity arterials would be drastically 
reduced. This particular plan was derived by the efficient 
spacing approach and brings the total vehicle-miles of travel 
and vehicle-miles of capacity into almost perfect balance. 
The remaining bottlenecks on arterial streets could largely be 
corrected by traffic engineering improvements. 
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for calculating the future distribution of travel and 
for allocating it to planned travel facilities were 
developed. Many other studies have made similarly 
important contributions. Each study can profit from 
the preceding one. But each study should also 
improve, innovate and explore with the careful 
precision of competent research. Targets for investi- 
gation must be viewed through rifle, not scattergun, 
sights. 


Planning versus Projection 

Once the planning tools have been sharpened, and 
the real planning begins, the need for decisions comes 
quickly and persistently. Is it better to make a land 
use projection or a land use plan ? Is it better to fit 
the transportation plan to the land use projection (or 
plan) or to encourage a particular land use distribution 
with an independently developed transportation 
plan ? What is the best balance between private and 
public transportation—autos and mass transit? At 
once the straightforward transportation planning 
process takes on formidable dimensions. Answers to 
these and other consequential questions must, of 
course, reflect both the study objectives and the 
outlook of the particular study staff. 

PATS made one best projection of employment, 
population, and the resulting land use needs (other 
studies may propose to make sets of alternate 
projections, and alternate transportation plans to go 
with them). Obviously, an estimate of land use needs 
is not a land use plan. Where a plan is available, it 
can be used; none was available to PATS. Yet, a land 
use projection is not unrealistic. The directions of 
recent growth are revealed in the present stock on 
hand, the culmination of the area’s lifetime activities. 
These directions are not likely to change overnight, 
or even within the 20-year plan implementation 
period. The effect of changing accessibility to 
particular areas, as a result of building improved 
travel routes, can be partially anticipated. Moreover, 
since access times between all parts of the urban area 
are tending to be equalized in the long run, this 
often voiced objection to the land use forecasting 
approach lacks convincing validity. 


Projecting Future Travel 

Forecasting in a transportation study, at least, 
must satisfy both theoretical and practical require- 
ments. Theoretically, forecasted behaviour—that is, 
where people live, how many cars they own, and so 
on—must be rationalized. Extrapolation of trends is 
not forecasting; it is, rather, the logic behind the 
behaviour that must be understood and incorporated 
into the process. Trends are bent as necessary to 
represent all the evidence that can be brought to 
bear. Practically, forecasting must be amenable to 
punch card and computer applications, minimize 
personal judgment and tinkering, and be kept 
internally consistent by cross checks and balances. 
The ultimate result is the projection of future travel; 
like the individual projections that produce it, this 
final projection must pass extensive tests for realism 
and reasonableness. 

Perhaps the most difficult forecast is the probable 
division of total travel by private car and by public 
transit (public transport). In the United States, the 
history of the latter shows it to be a declining 
industry and all of the trends point to a continuing 
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decline. Steady loss of patronage can be traced to a 
number of related factors: increasing car ownership 
as a result of rising real incomes, dispersion of 
population from city to less dense suburbs, rising 
operating costs and, hence, fares, and an increasing 
time-convenience advantage for the private car. Here 
is where a strong public policy may play an important 
part in the transportation planning process: if public 
transit should be continued for its own sake, even at 
a financial loss, then more ambitious plans can be 
considered than if transit is meant to be self- 
supporting. In the largest sense, PATS staff believes 
the market for transit service to be relatively inelastic, 
within the realm of practical improvements, such as 
improved service and cheaper fares, transit patronage 
cannot be increased much. At least, not enough to 
change the need for new highways significantly. 


Study Tests 


Once all of the forecasts have been made, the real 
test of a study is in its ability for highway and transit 
system planning. PATS has adopted the efficient 
spacing approach pioneered by the Chicago study. In 
this semi-scientific method, a minimum cost solution 
(construction, maintenance, and travel costs, in total) 
for major highway improvements is possible by 
consideration of costs, trip densities, relative travel 
speeds on different highway types, and trip length 
distributions. The computed best spacings for 
segments of a highway network, of course, must be 
fitted to topographic restrictions and other planning 
restraints (e.g., avoiding division of neighbourhoods, 
cemeteries, parks, and renewal-redevelopment pro- 
jects). Planning for rapid transit routes is more 
conventional; alignments must usually be oriented to 
the C.B.D. and follow the corridors of very greatest 
travel demand. Thus, transit planning is not yet as 
scientific as highway planning. Clearly, however, 
planning highways and transit must be accomplished 
in a co-ordinated manner. 


Choosing Alternatives 


But even with stated objectives and known 
restraints, many alternate plans are possible. An 
objective basis for choice must be established. The 
minimum cost solution for highways requires that 
the probable vehicular usage of alternate highway 
plans be known. Such usage is simulated by computer 
allocation of trips to each plan. Measures such as the 
total vehicle-miles and person-minutes of travel, the 
balance between capacity and usage and the pro- 
portions of freeway tripmaking help to define the 
best system (in addition to relative costs). When it is 
agreed upon, the final task in the transportation 
planning process is to select the most effective 
sequence for construction. 

What kind of organization is needed to perform 
these tasks ? Obviously, since PATS’ 420 square mile 
study area includes 114 separate political jurisdictions, 
an inter-governmental agency is needed. PATS is a 
special planning and advisory body established by 
joint agreement of the Pennsylvania Department of 
Highways, the city of Pittsburgh, and Allegheny 
County, in co-operation with the U.S. Bureau of 
Public Roads. The study programme was outlined in 


(Concluded on page 290) 
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PLANNING TRAFFIC 


INTERSECTIONS 


|. Channelized Intersections 


Dr.-Ing. Max-Erich Feuchtinger 


In view of the lead given to traffic engineering by Professor 
Feuchtinger who died at the early age of 50 in June 1960, it is 
proposed to publish a series of articles based on his last publi- 
cation, which described projects for which he had been re- 
sponsible. They will cover: Channelized Intersections, Cross- 
Road Intersections, Roundabouts, City Main Street Inter- 
sections, Urban Motorway Intersections and Motorway and 
Expressway Intersections. They will comprise edited abstracts 
from Dr. Feuchtinger’s last publication, prepared by Mr. 
Arthur Henderson, who worked with Professor Feuchtinger. 


HE term ‘channelization of intersections’ origin- 

ates from the United States and involves directing 
the individual traffic streams with the aid of channel- 
ization islands based on the following principles: 


(a) The conflict points of the intersection are spaciously 
separated from each other. 

(6) Between the individual collision points sufficient 
manoeuvring room is provided. 

(c) The individual flow of each lane stream is allocated to 
an area of road surface directing the freest possible 
fluidity of traffic movement. 


Thereby the free-flow of traffic can be accomplished 
but the following points must be carefully con- 
sidered: 

(a) The speed of traffic passing through the intersection 

must be regulated, but not abruptly arrested. 

(6) The overall views inside the intersection must be 


clearly visible. 
(c) The right-of-way regulations must be simplified. 
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This means that construction elements are essential 
requirements for achieving the required traffic 
safety. Extra care is needed when the traffic density 
is not so great, and when a signal installation is not 
necessary because signals automatically raise the 
traffic safety of the intersection. Properly designed 
channelized intersections ensure that with increased 
traffic densities they can be signalized without re- 
building the intersection. 


The design of channelized intersections allows a 
feeling of direction to be provided and conveyed to 
the driver through the geometric layout and vehicle 
dynamics for the individual flows of traffic. It is not 
always possible to adapt the influencing factors into 
facts and figures for calculations. A great part of the 
design work is made up of the design of shapes and 
forms and the kneading together of every element in 
the intersection. 
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Fig. 1. Friedrichsbriicke Intersection before reconstruction. 


It is often possible to carry out studies with full 
scale models (1:1), such as measuring vehicle tracks 
in snow or sand, night-time photographs (by 
calculating the headlight tracks of vehicles) as an aid 
to correcting the design elements. A constant source 
of danger in the design process is to have too many 
island constructions (‘Islanditis-—‘Island-Paradise’ 
etc.). 

For the calculation of channelized intersections in 
free-flowing traffic conditions the time-gaps-method 
of Grabe? is a most useful aid, so long as the collision 
points are occurring from single lines of traffic flows. 
How far the principles established by Grabe can be 
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Fig. 2. Friedrichsbriicke Intersection after reconstruction. 
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applied for multi-lane carriageways with dividing 
central reserves is not exactly known. It is suggested 
that research on this subject be carried further, so 
that more exact calculations for the day to day 
practice can be put into use. 

The following planning examples have been 
chosen to show typical forms of channelization and 
to bring out different facets in the construction of 
channelized intersections. 


(1) HEIDELBERG: Bundestrasse 37 at Friedrichs- 


briicke. 


*Y’ or fork junctions at one level become more 
dangerous the flatter the angle is of meeting opposing 
streams. Forked intersections without properly 
designed construction layout and loose crossing of 
traffic at flat angles is particularly dangerous, because 
the collision of oncoming vehicles is often the result 
of the drivers inability to estimate each other’s speed 
of approach. The construction of “Y’ junctions must 
be so arranged that the driver is forced to reduce his 
speed and attend to the transverse traffic already in 
the intersection. This can be catered for with 
different forms of channelization. 

A space saving “Y’ junction intersection of this type 
is shown in this example from Heidelberg (125,000 
population) on the National Highway B-37 running 
up the Neckar Valley. It is believed to be one of the 
first channelized intersections to be designed and 
constructed in Germany, dating from 1952. Fig. 1 
shows the general planning for the east side of 
Friedrichsbriicke and the bridge-head junction. The 
traffic on the main highway B-37 is given priority 
over the local exit road and turning traffic. By the 
channelization of the intersection, and the difference 
in road surface treatment for the flow of individual 
traffic streams, it is possible to provide reservoir 
spaces of adequate dimensions and to announce the 
conflict points in a clearly visible and distinguishable 
way (Fig. 2). 

The intersection has been in use since 1953 with 
free-flowing traffic conditions and there has been no 
serious accident. 


(2) BOCHOLT: By-pass highway for Bundestrasse 67. 


The correct traffic engineering design of the ‘Col- 
lector-Intersections’ for by-pass highways becomes 
more and more important the smaller is the propor- 
tion of traffic using the by-pass in comparison with 
the traffic entering the town centre. Sometimes it is 
quite necessary to use comparatively large pieces of 
land to improve traffic conditions—including the 
demolition of buildings—to plan spaciously laid out 
designs and correctly to divert the through traffic 
on to the by-pass route. 


An example is the by-pass running between the 
National Highway B-67, on the east from Borken, 
and the local highway L.I.O. 505 on the south, from 
Wesel, in the town of Bocholt (42,500 inhabitants), 
and planned in 1955. The city centre, severely 
damaged in the last war, was rebuilt exactly as before 
and, because of the narrow middle-aged street routes, 
it was necessary to construct a by-pass route. An 
especially sensitive ‘collector-intersection’ is situated 
on the east side of the town where National Highway 
B-67 runs straight through to the city centre marked 
by a church tower. 
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Fig. 3. Traffic Prognosis on inflowing traffic, Bocholt. 


Fig. 3. shows the results of a traffic prognosis on 
inflowing traffic entering from outside the town at 
both ‘collector-intersections’ of the by-pass after the 
future traffic has been allocated to the new route. It is 
also clearly seen that in the future the main flow will 
be still to the city centre, and the by-pass com- 
paratively lightly loaded. Therefore the correct 
design of the ‘collector-intersection’ is extremely 
important. 

The design of the east side ‘collector-intersection’ 
‘C’ was built according to the principles shown in 
Fig. 4. National Highway B-67 continues into the by- 
pass route as the through route, and the connection 
to the city centre is routed with an angle into the 
Miinster Strasse coupled with the Lons Strasse 
approaching from the south. As a result, the shooting 
of traffic into the city centre is hindered. The inter- 
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Fig. 5. View of the Miinsterstrasse-Uhlandstrasse intersection 
after reconstruction. 


section is channelized and therefore spaciously 
designed. Of special note was the handling of bicycle 
traffic, combined with the pedestrian traffic. The 
traffic density is not so great that signal control is 
necessary in the immediate future. The design 
shown in Fig. 5 was constructed in 1957. The traffic 
flows freely without any interruption and there have 
been no accidents. 


(3) LUNEN: By-pass Highway for Bundestrasse 54. 
Township or city centre by-passes for through main 
routes are necessary aids to relieve middle-sized and 
larger cities from non-terminating and originating 
traffic, and to preserve the flow of through traffic. 
The ‘collector-intersections’ must be so designed that 
those that have no business to transact in the city 
centre are encouraged by clearly visible means to 
follow the desired by-pass route, and not ejected or 
shot with the other traffic into the city centre. 


i 





Fig. 4. Intersection plan for the Miinsterstrasse-Uhlandstrasse intersection, Bocholt. 
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Fig. 6. Plan of the intersection Miinsterstrasse-Kappenberger- 
strasse, Liinen. 


The town of Liinen (70,000 inhabitants) planned a 
by-pass route in 1954 so that the narrow old city 
centre was by-passed on the east side. The northerly 
‘collector-intersection’ of this by-pass is situated at 
the entrance to the city centre and thereby required 
very special attention if the town planning problems, 
as well as those of traffic, were to be solved. During 
the traffic studies it was found that during the 14-hour 





day there were about 10,000 vehicles and just as many 
bicycles. 

As a result of the traffic studies, three preliminary 
proposals were put forward according to the principles 
of: 

(a) Cross-Road. (6) Channelized Y junction. (c) Signalized 

Y junction. 

None of these was adopted and the best solution was 
considered to be the plan shown in Fig. 6. The 
traffic forecast showed that the peak hour traffic had 
a 52 per cent capacity on the major intersections and 
60 per cent on the minor ones under free-flowing 
traffic conditions. At a later date, by the addition of 
signal installations, the capacity of the major inter- 
sections could be raised to 230 per cent and to 108 
per cent on the minor intersections. (The calculation 
of the free-flowing traffic conditions was worked out 
according to the principles of Grabe? and for the 
signal regulated intersection flow after the method 
calculated by Feuchtinger corrected from the 
Highway Capacity Manual>.) The form of this inter- 
section design, like an X junction, was a new 
departure at this time and was not readily accepted 
by the town of Liinen. The town decided not to build 
this intersection. Because there were very few 
examples of this type of channelized intersection to 
be found in Germany, it was very much desired to 
build different typical forms of these intersections and 
prove their effective and practical handling of traffic. 
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TRANSPORTATION PLANNING 


Concluded from page 286 


a formal prospectus which detailed the timing, costs, 
and general objectives. By mutual approval of this 
programme before any work started, and by joint 
financing and management, the sponsoring agencies 
placed the study in a good position to obtain and 
maintain active inter-governmental co-operation from 
the start. 

With similar joint sponsorship, there are several 
forms of study organization. Some studies are 
conducted entirely by the permanent staff of city, 
county, or state highway departments; these are 
frequently augmented by temporary specialists. Some 
studies are conducted by a consulting firm; some- 
times a team of consultants is employed, each 
working on a distinct phase (often highway and 
transit planning are handled separately); PATS 
operates still differently. When the study was initiated, 
Dr. J. Douglas Carroll, Jr., Director of the Chicago 
Area Transportation Study, was retained as super- 
vising consultant. He named the Study Director and 
principal staff members who built up the remaining 
staff locally. For administrative purposes, all person- 
nel are employees of the state highway department. 
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There are, of course, advantages and disadvantages 
to any particular form of organization—but that for 
PATS has proved both practical and economical. 

Under this arrangement, three years and $1 million 
were deemed sufficient to present a final product, a 
two-volume published report describing study 
findings, forecasts, and plans. The first of these will 
be published this fall, the second early next spring. 
At this point, the study is complete, and a continuing 
transportation study will take its place. In practice, 
there will be no lapse in planning effort because from 
the outset the transition has been anticipated and 
steps taken to retain the necessary equipment (office, 
drafting and reproduction, and machine tabulating) 
and personnel (the experienced staff already intimately 
familiar with the data and its sources and the complete 
planning programme). The tasks of this continuous 
planning function are, briefly, to up-date and add to 
the large quantity of data on hand, to keep plans and 
priorities current, and to undertake such research as 
may be required to find solutions to problems referred 
to it by the sponsoring agencies. In many respects, 
this continuing phase will meet even greater problems 
than the initial study as details, omitted earlier as 
beyond the broad objectives of the initial study, are 
brought into focus. 
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DONCASTER 


BY-PASS 








Fig. 1. Work in progress during construction at Warmsworth. 
(Photo by A. D. Marsden, Doncaster). 


by S. Maynard Lovell, O.B.E., E.R.D., T.D. 


County Engineer and Surveyor, West Riding of Yorkshire, Chartered Civil Engineer 


HE need for a diversion of the London-Edin- 

burgh Trunk Road (Al) passing through the 
congested centre of Doncaster has been evident for 
many years. In the mid-thirties preliminary con- 
sideration was, in fact, given to a possible line on 
the east of the town, but difficulties arose and 
investigations were subsequently carried out into a 
line to the west and, following the holding of a local 
inquiry in Doncaster in 1938 to hear representations 
against the scheme, the Minister of Transport 
eventually made the London-Edinburgh-Thurso 
Trunk Road (Doncaster By-Pass) Order in 1939. The 
adopted line ran from just south of Bawtry to rejoin 
the Great North Road near the Sun Inn about a mile 
north of the borough boundary. 

After the war the emphasis changed from all- 
purpose roads to Motorways and investigation took 
place into a somewhat longer route extending for 
some 15 miles from the proposed Blyth By-Pass in 
Nottinghamshire and passing immediately to the 
west of the Doncaster Borough boundary at Warms- 
worth to rejoin the present Al at its junction with 
the Redhouse-Skipton-Kendal Trunk Road (A638) 
at Redhouse, some five miles north of Doncaster. 
The previous Order was revoked in 1951 to make 
way for the provision of a Motorway under the 
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provisions of the Special Roads Act, 1949, the Order 
being made in June, 1957. 


At that time very detailed consideration was 
necessarily given to the question of the siting of 
junctions with the Motorway and it was decided that 
only two should be provided, one at Warmsworth on 
the main Sheffield-Grimsby Trunk Road (A630), to 
act as the main feeder for Doncaster itself and to 
provide the initial connection for traffic from the 
Rotherham/Sheffield Area, and the other on the 
Doncaster and Saltersbrook County Road (A635) at 
Marr, to cater for traffic from Barnsley and the north 
west. No connection was planned for the other two 
main routes crossed by the Motorway, the Bawtry 
and Tinsley County Road (A631) east of Tickhill 
carrying only east-west traffic, whereas it was felt 
that traffic on the Balby and Worksop County Road 
(A60) at Wadworth would conveniently use the 
Warmsworth junction if it had not meantime joined 
or left the London-Yorkshire Motorway further to 
the south. 


From the traffic point of view, Table I gives an 
indication of the build-up of traffic on Al at St. 
Mary’s Bridge north of Doncaster during a week in 
August of each year: 
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Fig. 2. Traffic conditions on Al St. Mary’s Bridge, Doncaster, 
which the By-Pass is designed to relieve. 


Traffic volumes of over 2,000 vehicles per hour are 
frequently encountered within the Borough and 
queues extending for four or five miles in length have 
built up on the approach to the town at holiday 
periods. Doncaster, as the regional centre of the 
South Yorkshire Coalfield, has increased greatly in 
population in the last 30 years and acute congestion 
is experienced at peak periods throughout the year 
by virtue of the fact that the Great North Road 
passes through the town centre and central shopping 
area. This situation is aggravated during the summer 
by traffic to and from the east coast, especially at 
week-ends when the Saturday traffic volumes are 
much in excess of those shown in the Table. A 


| 


3066 





Fig. 3. Traffic volumes in the Doncaster area. 
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TABLE I 








Year Average daily flow 
1935 9,900 vehicles/16-hour day 
1938 12,780 99 9 
1950 15,230 99 » 
1954 18,460 _,, 9 
1960 24,500 - 99 





typical photograph of conditions at the new round- 
about at St. Mary’s Bridge is indicated at Fig. 2 and 
a general indication of traffic volumes in the Don- 
caster area, as given by the Ministry of Transport 
National Census in August, 1954, is given in Fig. 3. 
It should be mentioned that the proportion of private 
vehicles as opposed to commercial is usually between 
70 per cent and 80 per cent of the total. The propor- 
tion is higher than that generally encountered on the 
Al because of the considerable local traffic between 
Doncaster and those residential areas lying immedi- 
ately to the north of the town. 

The overall traffic position is somewhat complex 
but, based on available traffic data, present investiga- 
tions show that when opened the Motorway should 
carry in the region of 9,000 vehicles per day. Roughly 
60 per cent of this total will be private vehicles, 
resulting in a flow of between 16,000 and 17,000 
passenger car units per 16-hour day. The dual two- 
lane carriageways being provided are therefore 
appropriate to carry this volume of traffic which in the 
main is made up of vehicles proceeding north and 
south with a smalier number between north and west 
and south and west. 

In a few years time when the extension of the 
London-Yorkshire Motorway from Crick to join the 
Doncaster By-Pass Motorway at Loversall south east 
of Doncaster is completed, the tendency will be for 





Fig. 4. Tentative line of proposed motorway connections with 


the Doncaster By-Pass. 
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traffic on the more northerly section of the by-pass 
to increase, because the connection between the two 
routes will be at Loversall to the south of the 
Warmsworth junction. The pattern of traffic move- 
ment will again change when the Sheffield-Leeds 
Motorway, for which the draft Order has now been 
advertised, is completed. This Motorway leaves the 
extended M1 at Aston and passes between Sheffield 
and Rotherham, to the west of Barnsley and Wake- 
field and northwards to the Leeds City boundary at 
Thwaite Gate. A three-lane dual carriageway is 
envisaged and traffic volumes on the Doncaster 
By-Pass will be reduced—traffic to and from the 
industrial centre of the West Riding will use the 
shorter route. Fig. 4 indicates the general relationship 
between the various proposals mentioned above and 
includes the tentative line of the Lancashire- Yorkshire 
Motorway providing the essential east-west con- 
nection through the county area. 

The main effect of the Doncaster By-Pass is, of 
course, on traffic in Doncaster itself, where it is 
anticipated that the average daily flow over St. Mary’s 
Bridge on the present Great North Road, at the 
northern boundary of the Borough, will be reduced 
by about 35 per cent, while the comparable figure to 
the south of the town will be about 50 per cent. The 
difference is due to the relatively large volume of 
local traffic using St. Mary’s Bridge and the Don- 
caster and Selby County Road (A19) to gain access to 
the urban area of Bentley. In total it would seem that 
the overall benefit to the central area of the town will 
be that traffic volumes will be reduced about 25 per 
cent. Mention might be made of the fact that while 
reducing the north-south problem the amount of 
east-west traffic will be increased by reason of the 
access point at Warmsworth, though the County 
Borough have proposals to deal with this problem. 


Effect on Feeder Routes 
The County Council have themselves given 
consideration to the effect of the Motorway on the 
present feeder routes and steps have already been 
taken to improve long sections of the Doncaster and 
Saltersbrook County Road (A635) between Doncaster 
and Barnsley and a scheme to widen a railway bridge 
near the Marr junction will shortly commence. 

In conjunction with the Minister of Transport’s 
large programme of improvement work for the 
modernization of the Great North Road to dual 
carriageway standard, the County Council prepared, 
as agents to the Ministry, the detailed scheme for 
that portion of the Doncaster By-Pass Motorway 
within the West Riding. The 124 mile length in the 
county area includes twelve overbridges, eleven 
underbridges, three footbridges, one subway and 
four major culverts. The length on fill is six miles and 
the length in cut is six and a half miles, with five miles 
of the route on rock. Contract works started in June 
1959, and the by-pass was opened by the Minister of 
Transport, the Rt. Hon. Ernest Marples, M.P., on 
July 31, 1961, only a few weeks behind the scheduled 
date, a creditable performance on a £6 million scheme 
in spite of difficulties and problems arising through 
winter weather conditions. 

The biggest bridge included in the contract crosses 
the Don Valley at a height of 70 ft. above the river 
and is a 750 ft. seven span viaduct with a steel 
superstructure carried on concrete T-shaped columns. 
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Fig. 5. One of the bridges on the Doncaster By-Pass carried 
by concrete cylinder piles. 


Concrete cylinder piles 4 ft. 6 in. in diameter were 
used to carry the loads down to the underlying rock. 
(A typical illustration is given at Fig. 5). Bridges 
under the Motorway are single spans with prestressed 
pre-tensioned decks up to about 50 ft. span and post- 
tensioned decks in the span range 50 ft. to 80 ft., the 
abutments being of the reinforced concrete counter- 
fort type. Overbridges generally have four spans with 
prestressed pre-tensioned beam decks supported on 
reinforced concrete piers and either mass concrete 
bank seats or reinforced concrete skeleton abutments. 

From the carriageway aspect a cement stabilized 
granular base and hot rolled asphalt surfacing have 
been provided with hard shoulders. A general view 
of the works at Warmsworth is shown in Fig. 1. 

The main Contractors for the work were Messrs. 
Cubitts, Fitzpatrick, Shand, Ltd. 
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Left. The multi-storey garage 
in Aldersgate is nearly com- 
pleted. Opened officially on 
September 1, it provides 
accommodation for 600 to 
700 cars on 11 half-floors. 
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Developments 


Left. The new Tamar Bridge at Plymouth 
is due to be opened later this year. It is the 
first of its type and size (1,000 ft. span) 
to be built in Britain this century. 
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Below. Hong Kong’s newest highway, the Lung Cheung 
Photo: Sidney Barton Ltd Road which links the Kai Tak area with Tai Po Road, was 

opened to traffic in June this year. This photograph shows 
v the grade separation at the junction with Tai Po Road. 








Photo: Government Information Services, Hong Kong 
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Right. West Berlin’s motor- 
way system is partly com- 
pleted. This picture is of a 
section between Halenseestr. 
and Hohenzollerndamm, where 
the design speed is 50 m.p.h. 
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Illustrated 


Right. The latest stretch of expressway 
in Berlin, where the final surface 
is mot completed. The overhead signs 
are clearly understandable to motorists. 


» 


Below. A second view of Lung Cheung Road, showing the 
channelized intersection with Ede Road and Waterloo Road. 
A new road provides an attractive limited access route 
across the Kowloon Foothills on the outskirts of the city. W 

























Photo: Roads Campaign Council 


Photo: Roads Campaign Council 





Photo: Government Information Services, Hong Kong 
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Two 
New 


Systems 


by William B. Gleckman 


HE lack of available parking space in 
urban and suburban areas, apparent 
to anyone who drives, has both far- 
reaching and immediate effects on many 
other persons. One means of remedying 
the situation is to provide new ways of 
utilizing land more efficiently to pro- 
vide an increased number of parking 
spaces on a given site economically. 
The ‘Park-a-Back’ system is ideally 
suited for large open parking lots, such 
as are to be found at shopping centres, 
large industrial plants, commuter railway 
Stations, airports, and fringe lots in 
medium-sized cities. The system offers 
the parking lot operator a new way of 
increasing the capacity of a lot at a 
minimum of expense. It enables two 
vehicles to be superimposed between 
two driveways, with the floor areas so 
inclined to the plane of the driveways 
that the upper parking space is acces- 
sible from one driveway and the lower 
parking space from the adjoining drive- 
way. This arrangement makes it possible 
to effect considerable savings in ground 
area as compared to present normal 
ground-level parking arrangements 
The relatively simple construction 
requires a small amount of excavation 
for the lower space, over which is 
placed a prefabricated concrete or steel 
slab supported by precast concrete 
rigid frames at intervals of every two or 
three parking spaces. There is no need 











Fig. 1. Prototype of ‘Park-a-Back’ construction, Zurich. 


to haul away excavated material; cut 
and fill are balanced so that the 
excavated soil from the lower parking 
spaces is used to raise the level of 
alternate driveways. 

Floor areas are sloped about 15 per 
cent, which falls within the limits of 
most city building codes and is less of 
a slope than is to be found on many city 
streets along which cars are frequently 
parked. 

To avoid any possible damage caused 
by brake failure, buffers can be installed 
on the downward end of the lower 
parking spaces, and for the upper 
parking spaces blocking means can be 
provided such as metal or concrete 
wheelchocks, steel chain with bumper 
hook or raised curb on the drive-in side. 
As a further precaution, the surface of 
the concrete slab can be grooved or left 
with the rough aggregate exposed to 
reduce the danger of slipping in icy 
weather. 

Besides offering the advantages of 
economy and of speedy erection with 
standard elements, the use of pre- 
fabricated parts makes it possible to 
dismantle the structure easily and move 
it to a new location for reassembly, 
should the need arise. 

It is estimated that ‘Park-a-Back’ can 
be installed at a cost of about $300 per 
parking space, including excavation, 


paving and drainage. 
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‘Park-a-Back’ Prototype 

Fig. 1 and 2 illustrate a prototype for 
four cars which was constructed on land 
donated by the municipality of Oerlikon, 
a suburb of Zurich, Switzerland. All 
structural members, of precast, re- 
inforced concrete, were cast in the 
contractor’s shop over a period of three 
weeks. After site-work was finished 
excavation, drainage and paving), the 
entire assembly was put together (bolted 
and grouted) in one day, with the help 
of a small, truck-mounted crane. 

Dimensions necessary for 45°, 60 
and 90° parking are normal for ‘Park-a- 
Back’. The percentage savings in ground 
coverage as measured between the 
centre lines of successive driveways are 
as described above. It can be seen that 
these savings range from 38 per cent 
(90° parking for large American cars) to 
54 per cent (60° parking for large 
American cars). The overall savings for 
a particular project will vary with the 
dimensions of the lot, as illustrated by 
the following examples. 

A project is now under study by the 
Zurich traffic authorities for the con- 
struction of parking facilities on a vacant 
lot in the centre of the city. A normal 
parking arrangement for this area 
would accommodate 234 cars, whereas 
an arrangement using ‘Park-a-Back’ 
would accommodate 390 cars, an 
increase of 156 cars, or about 66.6 per 
cent as compared to a normal, level 
parking arrangement for the same site. 


Parking Lot, Grand Quai, Geneva 
Within this triangularly shaped muni- 
cipal parking lot in the heart of Geneva, 
there is now parking space for 119 
private automobiles. The total area 
of the site is 34,500 square feet which 
results in an average of 290 square feet 
per car. With the utilization of ‘Park-a- 
Back’ system, 195 cars can be accom- 
modated, with an increase of 76 cars, 
or a 64 per cent increase in parking 
capacity. The area required per car has 
been reduced to 177 square feet. 


Fig. 2. Side view of ‘Park-a-Back’. 
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The ‘Silo’ Garage 
The second type of garaging system 
is based on the premise that off-street, 
multi-level parking should be a simple 
and direct extension of the city’s street 
system (Fig. 3). The principles of 
traffic flow which apply to the street 
should apply to the parking garage as 
well. The ‘Silo’ can be thought of as a 
simple upward unravelling of the city’s 
street system. It need be only an open- 
deck type of structure, which greatly 
simplifies construction and ventilation. 
There is no need to build a walled 
enclosure which would only increase the 
overall cost without adding anything 
essential to the structure. 

The general form of this Silo is 
characterized by an access-ramp in the 
form of a rising helicoid with parking 
spaces on both sides, turning about a 
central axis, and concentrically sur- 
rounding a helicoidal exit-ramp which 
in turn surrounds the central opening. 

There is at least one point of tangency 
per floor (or turn of the helicoid) 
between the access and exit ramps, 
thereby making it possible for departing 
automobiles to turn on to the exit-ramp 
at every complete turn of the access 
helicoid. The exit-ramp can be either 
continually contiguous to the access 
ramp, or it can turn in the opposite 
sense. 

Entering autos maintain a strict one- 
way circulation pattern as they drive up 
the access-ramp, and departing cars a 
strict one-way circulation down the exit 
ramp. In this way, it is possible to 
achieve a complete separation between 
entering and departing automobiles and 
thereby to create a smooth traffic 
operation, especially important at rush- 
hour peak periods. A major defect of 
sloping-floor garages is thereby elim- 
inated, that is, the congestion caused by 
two-way traffic which occurs particu- 
larly at the lower levels. 

A further advantage is that there is 
no need to set area aside for access- 
ramps as is the case with flat-deck 
garages. With a floor-to-floor height of 
eight feet, the slope of the access-ramp 
is slight, of the order of two per cent, 
while the slope of the exit-ramp is only 
five to six per cent. Cars are parked at 
75° or 90° to the slope, which min- 
imizes the chance of their rolling down. 
This Silo is well suited to self-service 
parking, and the flat slopes are not 
objectionable either for parking or 
walking. 

The typical floor plans shown here 
have been designed for utmost spatial 
efficiency, taking into account the 
smaller dimensions of the new compact 
cars. The smaller compacts can be 
parked along the interior stalls, while 
the larger American cars are parked in 
the outer stalls. The radius to the 
outer curb of the exit-ramp is 29 ft. 7 in. 
with a ramp width of 12 ft. 3 in., thus 
enabling even the largest American 
models to descend without difficulty. 

In the circular variation, the area per 
floor (or complete turn of the helicoid) 
is 24,800 square feet for a total of 86 
cars per floor. This amounts to an 
average of 288 square feet per car (access- 
and exit-ramps included), exactly the 
same as for a ground-level parking lot, 
and approximately 20 per cent less than 
the average area per car for the majority 
of multi-level parking garages. 
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Construction of a Silo of this type can 
be carried out economically. Concrete 
for the floors can be poured on a system 
of movable, track-mounted form work 
which moves upward as the work 
progresses, while being supported by the 
previously completed structure below. 
Also, the constant radius allows the 
continual re-use of metal forms. 

Obstructing columns are eliminated 
from the access-ramp and parking 
stalls. This is achieved by means of a 
flat, prestressed concrete floor slab 
spanning 60 ft., with a depth of about 
15 in.; the supporting columns are 
located just inside the interior parking 
stalls and just to the outside of the 
exterior stalls. In this way there are no 
unsightly beams, resulting in a smooth, 
uninterrupted flow of the upward 
movement of the ramp. 

The Silo lends itself equally well to 
underground construction, in this case, 
with a descending access-ramp. 

As the plans indicate, it is possible to 
build this type of garage either in a 
circular or a rectangular form, or in any 
imtermediate form (ellipse, polygon). 
On the ground floor there can be a 
service station with control points both 
at the entrance and exit of the Silo, thus 
requiring a minimum of operating 
personnel. There is no necessity for 
automobile elevators, although if desired 
these can easily be installed in the 
central opening. 


Application to Urban Planning 

Carrying the idea of a parking Silo as a 
simple, vertical unravelling of the city’s 
streets a step further, it can be seen that 
offices, stores, hotel or motel rooms, or 
other kind of commercial premises can 





be arranged around the periphery of the 
Silo. The average driver desires to store 
his car near his destination and to spend 
a minimum of time parking and un- 
parking it. His wishes can, at present, 
be most ideally satisfied by street-side 
parking at the entrance of the building 
to which he is going. When a great 
number of drivers seek the same 
destination, it is evident that their 
parking demands cannot be satisfied 
within the existing street pattern. 

However, if the maze of city streets, 
together with their street-side com- 
mercial premises, were to be vertically 
unravelled, it would then be possible for 
a greater number of drivers to park at 
their destinations. One can picture an 
urban motel or a commercial office 
complex of this type where each guest 
or tenant can park his car near his door. 
In this way, parking requirements 
would be treated as a necessary building 
utility, built into the structure in much 
the same way as gas, water, electricity, 
and other utilities. This could contain 
certain implications for the shape of the 
‘automobile metropolis,’ characterized 
by a number of ziggurat blocks, each 
serving a different specific need. There 
could be ziggurats functioning as 
administrative centres, shopping centres, 
theatre and recreation centres—in fact, 
a proper number and variety of these 
buildings could fulfill the services and 
functions demanded of a modern 
metropolis. 
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Fig. 3. ‘Silo’ type floor plan. 
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ROAD 


RESEARCH 


IN INDIA 


ITH the economic develop- 

ment of the country the 
importance of road transport and 
hence traffic engineering is be- 
coming more and more vital. There 
is a great mecessity to make a 
systematic study of the existing 
traffic conditions and adopt suitable 
engineering methods so as to 
reduce the traffic difficulties and 
hazards to the minimum possible. 
With a view to studying the different 
road traffic problems on a country- 
wide basis, the various studies 
carried out have been compiled in 
the present report. 


Design of Road Intersections 
During the period under report, both 
the Highways Research Stat.on, 
Madras, and the Central Road Research 
Institute conducted traffic surveys for 
a large number of intersections in 
Madras and Delhi respectively, and 
suggested suitable designs for a free 
flow of traffic 


Effect of Central Control Islands 
The existing design of intersections is 
generally provided with a central control 
island for reducing the speed and 
guiding the right-turning traffic. Heavy 
motor vehicles on an intersection with 
such an island cannot easily negotiate 
right turns through the correct lane 
without a number of to and fro move- 
ments. A few such intersections were 
selected by C.R.R.I. in order to study 
the effect of such islands under mixed 
traffic conditions and to suggest the 
proper design of such crossings. 


Traffic Roundabouts 

The traffic at the intersections is mostly 
controlled either by a traffic signal or 
by a roundabout. A study to see the 
comparative effect of signals and 
roundabouts under different traffic con- 
ditions has been taken up by C.R.R.I. 
The field survey of about 70 round- 
abouts has been conducted. Further 
work is in progress. 


Delays at level crossings 

The Central Road Research Institute 
has taken up the study of the economics 
of road transport involved in the delays 
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at some of the grade crossings of 
highways and railways in Delhi. The 
effect of delays at road-rail crossings has 
been divided under the following heads: 


Economic value of the time lost by 
each sufferer. 

Extra fuel (gasoline and oil) consumed 
due to delay at the road-rail crossing. 
Extra wear and tear of the tyres and 
other parts of the machinery of the 
different vehicles due to road-rail 
crossing. 


to 


~ 


Construction in Underdeveloped 
Regions 

A comprehensive study was undertaken 
by the Transport Ministry in December 
1959-January 1960, to assess the 
economic benefits of road construction 
in monetary terms in underdeveloped 
regions. The newly constructed national 
highway running from Ramnad to 
Mandapam, a 21 mile stretch with its 
catchment area, was selected for the 
study in the first instance. As a result of 
this construction, it was stated that there 
was stability in prices to the same level 
in the villages around, more cultivation 
and production and activity in building 
feeder roads. The cost benefit estimates, 
allowing for the annual cost of main- 
tenance, also show a return of more 
than 100 per cent on the initial capital 
outlay. 


Costs on Different Surfaces 

In order to study the effect of conditions 
and types of road surfaces on the cost 
of operation of motor vehicles, controlled 
experiments have been conducted by 
the State Transport Undertakings of 
Uttar Pradesh and Bombay for the last 
five years. The Ministry of Transport 
has indicated that the results of the data 
so far received show that the change of 
road surface from bad water-bound 
macadam to good cement concrete or 
bituminous surface reduces the fuel cost 
to the extent of 25 per cent, and that 
the wear and tear of tyre and consump- 
tion of spare parts are also much 
reduced. In terms of cost per vehicle 
mile, there is a saving to the extent of 
60 to 70 per cent in the consumption 
of tyre and spare parts when the road 
surface is good. The scope of this 
experiment is being extended to hilly 
regions also. Transport undertakings of 
Assam and Himachal Pradesh have 
already started these experiments on 
some of their hilly roads. 
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Parking Study 


The parking study undertaken by 
C.R.R.L. in Connaught Place has been 
completed and the following recom- 
mendations have been made: 


(1) Demarcation of — stalls. 

(2) Separate parking lots of different type 
of vehicles and for different parking 
durations and use of parking meters 
for time restriction enforcement. The 
distance of parking spaces from the 
destination point proposed in the 
design is in proportion to the length 
of time for which the vehicle is to be 
parked. 


Road Transport 


A study on the employment potential of 
road transport undertaken by the 
National Council of Applied Economics 
Research is a pioneer attempt at a 
scientific compilation of the employ- 
ment potential provided by road 
transport in India. 

The total number of persons who 
find employment in the road transport 
industry in its broad sense is about 24 
lakhs. The categories of employment 
included in the computation relate to: 


(a) The provision and maintenance of 
track. 

(6) Vehicular operations. 

(c) Provision and maintenance of term- 
inal facilities. 

(d) Provision and maintenance of vehicles 
and supply of tractive power. 

(e) Transport administration and traffic 
control. 


Employment in the provision and 
maintenance of track is the largest 
single item (Rs 9.76 lakhs) accounting 
for 30 per cent, the provision and 
maintenance of vehicles and supply of 
fuel stands third in order of importance 
and accounts for Rs 5.16 lakhs which 
is 22 per cent of the total employment. 
It is of interest to note that the persons 
engaged in transport administration and 
traffic control are 0.14 lakhs which is 
less than 1 per cent of the aggregate 
number. The employment per com- 
mercial vehicle works out at 12.63 
persons. The figure per bus is 17.02 and 
the figure per truck is 11.12. 


Goods Traffic Survey 


A pilot sample survey of goods traffic 
on roads in Delhi was conducted by the 
Transport Ministry in 1957 and printed 
reports were sent to the State Govern- 
ments, Territory Administrations and 
other interested Departments request- 
ing them to carry out similar surveys in 
their areas. Some of the main findings 
of the Delhi Survey are: 


(1) Motor goods vehicles in Delhi 
handled about 4.5 lakhs maunds of 
goods per day as against 1.25 lakhs 
maunds by the Railways. 


(2) Motor goods transport is quite 
economical and offers reasonable 
rates. 


(3) Motor goods vehicles remain idle for 
about 30 per cent of the days in the 
year. 

(4) There is ample scope for higher 
utilization, if motor transport worked 
on co-operative basis. 


These extracts are taken from the General 
Report on Road Research in India, published 
in the Journal of The Indian Roads Congress, 
December, 1960. 
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SAFETY STRAPS 


by Brig. R. F. E. STONEY, 


Director-General of the Royal Society for the Prevention of Accidents. 


N increasing number of owners 

of the nine million private and 
commercial vehicles in this country 
are seriously considering the pro- 
tection from fatal and serious 
injury afforded by safety strap 
assemblies. 

From the information at present 
available, RoSPA is convinced that 
tested and approved equipment can 
provide a great measure of protection 
in most instances of impact or sudden 
deceleration, from any cause. Our belief 
is based very largely on experiments 
and observations carried out in the 
United States and Sweden where they 
have been in use for some time. Their 
use in the United Kingdom has not as 
yet been sufficiently widespread, or for a 
long enough period, to provide statistics 
based on our own experience, but even 
so, there have been many incidents 
which support our conviction and none 
to the contrary. 

We do know that some 1,500 car 
occupants were killed and some 85,000 
injured on British roads during 1960, 
and on American and Swedish statistics, 
well over half of these casualties could 
have been prevented, or greatly reduced 
in severity. Even making allowances 
for differing conditions, types of cars, 
etc., it is clear that many hundreds of 
lives could have been saved and many 
thousands of injuries avoided had those 
involved been wearing safety straps. 
This assessment applies particularly to 
hardtop vehicles; although the case for 
safety straps in open cars is less definite, 
bearing in mind that injuries received 
from impact greatly exceed those from 
roll-over accidents and that the chances 
of survival through being thrown clear 
are not high, on balance there is a good 
case for the wearing of safety straps in 
open cars. 

The occupant of a car has about the 
same risk of being killed per mile travel- 
led as an airline passenger. His risks of 
injury are considerably higher. Yet, 





Fig. 1. Effect of impact on driver and 
passenger if unrestrained. 
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whereas seat belts are universal on our 
airlines, they are still rare in motor 
vehicles despite the fact that the pro- 
tection they offer is almost certainly 
more valuable in the relatively low 
speed accidents of road vehicles. 

The purpose of a safety strap assembly 
is simple. It is to restrict deceleration 
to within the limits of tolerance of the 
human body. It must prevent the user 
from being thrown forward or upwards 
or out of the door if the car rolls over. 

When a car stops suddenly, the occu- 
pants, if totally unrestrained, continue 
to move forward at the speed at which 
the car was travelling until stopped by 
collision with some obstacle, such as 
the windscreen, facia or steering wheel, 
the force with which they do so de- 
pending upon their rate of deceleration. 
The force of so called 100 per cent 
braking efficiency is lg. which the 
driver, well prepared with feet braced 
and hands on the steering wheel, should 
be able to resist; in fact, he might be 
able to cope with forces of between 
2 and 3g., equivalent to striking the 
ground when jumping from a 5 ft. high 
wall. A passenger, however, if totally 
unprepared and relaxed would undoub- 
tedly be thrown forward even under a 
deceleration force of much less than l1g., 
in fact, in the event of a severe or sudden 
braking from quite low speeds. 

The Road Research Laboratory has 
investigated some 250 accidents in 
detail and has ascertained that about 
two-thirds of all accidents are frontal 
collisions of some sort, i.e. from dead 
ahead to 45 degrees to one side. In ad- 
dition, overturning was recorded in 
about 15 per cent of the accidents 
involving cars. These are the types of 
accident in which safety straps can be 
of the greatest service, although they 
are not without value in collisions 
involving the sides and rear of the car. 

An investigation of coroners’ reports 
for 1953-55, also carried out by the 
Road Research Laboratory, showed 
that between 60 and 70 per cent of 

















Fig. 2. Diagram showing proportion of 
injuries sustained by driver, front and 
rear seat passengers. 
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injuries causing or capable of causing 
death were to the head and neck. 
ln another investigation of injury acci- 
dents, it was shown that about three- 
quarters of the head injuries were due 
to striking the windscreen, the frame 
above it, or accessories or projections 
near the windscreen. It seems clear, 
therefore, that the most important func- 
tions of the belt or harness is to protect 
the head and body in frontal impacts. 

A good driver will drive according to 
the prevailing conditions and will never 
put himself in a position where forces 
are greater than he can cope with, but 
being human and subject to human 
frailties he may, despite careful fore- 
thought and technical skill, suffer 
impact involving forces greater than 
2 or 3g. He will be at their mercy unless 
he is restrained. 

Front passengers suffer some 70 per 
cent of all injuries to car passengers, 
the remaining 30 per cent being shared 
in roughly equal proportions between 
the driver and the rear seat passengers. 
This shows that, although the driver 
can withstand only a small force, his 
preparedness and resistance are often 
sufficient to protect him from injury, 
whereas the passenger suffers either 
from having no steering wheel or from 
being unprepared or both. 

Rear Seat passengers should wear 
safety straps, not only for their own 
benefit, but also because, if unrestrained, 
they will be thrown against the front 
seat, doubling the load on the safety 
equipment of the driver and front seat 
passenger. 

There are four basic types of safety 
strap assemblies from which to choose 
a type most suited to the driver, pas- 
sengers and vehicle concerned. 

Full Harness. This provides the most 
complete protection, as it restrains the 
whole torso and spreads the load more 
thoroughly. Its disadvantage is that it 
may be considered more troublesome 
to slip on and off and when reversing. 
Diagonal Belt. This is the type that has 


@ 
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Fig. 3. Four basic types of safety strap 
assemblies. 
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been developed and widely used in 
Sweden. It is usually fixed to the floor 
on one side and to the door pillar on 
the other. It is easy to wear and allows 
comparative freedom of movement. 
Its efficiency is not in any way related 
to the strength of the car seat. Its dis- 
advantage is that in a sideways blow or 
roll-over the wearer may slide down 
underneath. However, the chances of 
this happening are fractional and it may 
be considered that this is outweighed 
by its advantages 

Combined Diagonal and Lap Belt. An in- 
creasing number of manufacturers are 
producing this type which seems to 
combine many of the advantages of both 
the full harness and the diagonal belt. 
Lap Belt. This is the simplest form and, 
though perhaps adequate in large 
American cars, is insufficient in smaller 
European models where the clearance 
for forward movement of the body— 
‘jack-knifing’—is very restricted. 
Opinion in the United States is now 
tending to favour something more than 
the lap belt, possibly owing to the intro- 
duction of the compact car. Some 
British safety strap manufacturers ad- 
vocate their use in rear seats only, 
though even there more protection may 
be advisable in smaller cars. 

In making one’s choice the most 
important factor to keep in mind is that 
some protection ai/ the time is better 
than the best available for some of the 
time. In other words, the purchaser 
must be satisfied that the chosen equip- 
ment is of a type which he is prepared 
to don every time he enters the car. 

Many years of research have gone 
into the design of safety straps for use 
in aircraft and more recently for use in 
cars. A British Standard was published 
in July 1960 which covers the strength 
of the webbing and buckle, the rust 
resistant quality of the metal and the 
ability of the assembly to survive a load 
of up to 4,000 Ib. in a static test. It is 
hoped to extend the standard in the 
future to cover the anchorage and if 
possible to include a dynamic test, but 
the difficulty of devising a satisfactory 
test of this kind is very great. Until this 
is done, however, it is not possible to 
test any ‘inertia reel’ types of equipment 
which, apart from their cost, have much 
to commend them. RoSPA for obvious 
reasons only recommends those that 
have the approval of the British Stan- 
dards Institution and bear the Kite 
Mark. 


Anchorages 
Anchorages, must of course be strong 
enough to withstand loads as great or 
greater than the assembly itself, and 
fitting should not be attempted by 
persons unqualified to assess the 
strength of the part of the vehicle 
concerned 

Where shoulder straps pass from the 
waist over the shoulders and seat back 
to a point or points behind the seat, the 
angle from the shoulder to the floor is 
important. In Fig. 1 it can be seen how 
efficiency is lost as the anchorage point 
moves further forward, for no reliance 
whatever can be placed on the strength 
of the seat back whether rigid or tipping. 

The problem of safety straps for 
children is still very much in the experi- 
mental stage. There is a body of medical 
opinion to the effect that straps are not 
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Fig. 4. Anchorage points. 


advisable for very young children be- 
cause of the softness of their bones and 
tissues. However, a great deal of experi- 
mental work is being done to produce a 
satisfactory form of equipment, but in 
the meantime it is best to confine young 
children to the rear seats. 


Sales Resistance 

Interest in safety straps is increasing 
rapidly and sales resistance and doubts 
in the public mind can be summed up 
as follows: 

1) There is something unmanly or neu- 
rotic about it. Good examples set by 
prominent personalities and common 
sense are doing much to dispel these 
notions. 

2) It is too much trouble. The latest 
designs go far to refute this, as they can 
be fitted and removed very quickly. 

3) They are uncomfortable. The re- 
verse is true, in fact, and habitual 
wearers find they allow complete relaxa- 
tion and save fatigue and even car- 
sickness. 

4) They are untidy and make one’s 
clothes dirty. Reasonable care will go 
a long way to prevent this and most are 
washable anyway. 

5) Injuries can be caused by the strap, 
or by the ‘whiplash’ or elastic effect of the 
straps. The answer to these charges is 
that injuries would almost certainly be 
more severe without them. Energy 
absorption is what is required and the 
tension characteristics of the straps used 
are designed to reduce elasticity to a 
minimum, that is to say, they should 


show a hysteresis loss during the appli- 
cation and release of the load. It is for 
this reason that Nylon or Terylene is 
used by most British manufacturers of 
safety strap assemblies; it is also the 
reason why an assembly, having once 
been subjected to severe stress, must be 
replaced. 

6) The car may catch fire. The answer 
here is that fire is very rare in road 
accidents and that anyway without 
straps the occupants would probably 
be unconcious and in no position to do 
anything for themselves or for others 
in the car. 

7) There are grumbles that the equip- 
ment costs too much, but it is only 
reasonable that manufacturers should 
get back the cost of their experiments 
and research. The potential market is 
very great, however, and it is reasonable 
to hope that prices can be reduced in 
the not too distant future. 

Apart from the major consideration 
of safety, the use of safety straps makes 
for motoring comfort and relaxation for 
both driver and passengers. It is a 
fallacy to think that if you do not drive 
fast you do no not need the protection 
they afford: serious and fatal injuries 
are incurred at speeds of 30, 15 or even 
less than 10 m.p.h. It is the violence of 
the reduction in speed that hurts. There 
can be few who have not received 
shocks from braking hard, and, with 
the more efficient braking systems now 
being developed, this is more likely to 
increase than decrease. 

The fact that an increasing number of 
British car manufacturers are incor- 
porating anchorage points into their 
vehicles coming off the assembly lines 
is proof of the confidence in the industry 
that safety straps are an essential deve- 
lopment. It is hoped, however, that 
improvements will be made in funda- 
mental seat design which will avoid the 
present necessity for improvisation and 
perhaps, unsightly inconvenient equip- 
ment. In the meantime, however, 
motorists can make themselves appre- 
ciably safer with one of the approved 
types already on the market and listed 
below. 


LIST OF SAFETY STRAP ASSEMBLIES APPROVED BY THE BRITISH 
STANDARDS INSTITUTION 
(B.S. 3254) as at June 1, 1961 


Make 
Autosafe Limited 
Britax (London) Ltd. 


Clark-Davis (E.G.) Ltd. 
Delaney Gallay Ltd. 


G.Q. Parachute Co., Ltd. 


Irving Air Chute of Great Britain Ltd. 


Lexington Products Ltd. 
Michael Richmond Ltd. 


Mitchells, Ashworth, Stansfield & Co. 
Ltd. (MASCO ‘G’) ada ie 
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Type 

Full harness 
Lap belt and diagonal 
Lap belt 
Diagonal 
Lap and diagonal 
Diagonal cum lap belt 
Waist band and shoulder straps i.e. full 

harness 
Lap and diagonal strap 
Lap belt 
Full harness 
Full harness 
Lap belt cum diagonal 
Lap belt 
Diagonal 
Lap belt cum diagonal 
Full harness 
Lap belt cum diagonal 
Lap belt 


Full harness 
Lap belt 
Diagonal 
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CHRISTOPHER T. BRUNNER 


HRISTOPHER T. Brunner, 

Director of Shell Mex and B.P. 
Ltd., the National Benzole Com- 
pany Ltd., and of the Power 
Petroleum Company Ltd., has spent 
most of his life in the oil industry. 
In that exacting sphere, he can be 
said to have revolutionized post- 
war methods of petroleum distribu- 
tion in the U.K. In 1958 he 
received a Silver Medal from the 
Royal Society of Arts for his paper 
‘Large Scale Organization and 
Change’. He has also established 
an enduring claim to the remem- 
brance of posterity by his unceasing 
work for the furtherance of road 
organization and road transport. In 
his fight against the chaos existing 
in mid-twentieth century road 
traffic and road conditions, he has 
had no small measure of success. 
He is already an internationally 
established authority on the econo- 
mics and organization of road 
transport, and many of his ideas are 
being implemented today. 

In recognition of his services in these 
fields, he was appointed Chairman of 
the International Road Federation 
(London) in April 1961. He is also 
Vice-Chairman of the British Road 
Federation, with which he has been 
associated since its inception in 1933. 

For while there are many directors 
of famous commercial concerns, there 
is not so great a number of clear 
thinking, knowledgeable and articulate 
persons, on road planning and road 
transport in relation to our urban 
civilization. Christopher Brunner 


is all three. 
From his London office overlooking 
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the snake-like curve of the River 
Thames between the bridges of Black- 
friars and Westminster, each day 
Christopher Brunner can see from a 
particularly personal view point, what 
the great cities of London and West- 
minster are doing about the ever 
worsening traffic congestion, the 
attempts to keep the traffic moving and 
the impact of the motor vehicle on the 
new architecture. 

Paramount, to the mind of Christopher 
Brunner, with its sense of order and 
purpose, is the urgent necessity to 
resolve the dilemma of our times. For, 
through our society’s need to use 
motor transport, added to the ever 
increasing population, this century is 
surely, and with frightening swiftness, 
literally choking itself to death. As he 
says ‘We are too small a country to 
leave the forces at work in our urban 
civilization to themselves. We must 
plan, plan now, more and more, and 
faster and faster’. 

With hair silvering only at the 
temples, tall, powerfully built and 
conservative in his dress, he might well 
be taken for a member of any number 
of the professions, for, while he wears 
his 58 years lightly, he possesses an 
unmistakeable air of authority. With an 
expression of calm watchfulness behind 
almost rimless glasses, he talks in quiet 
measured tones which carry only a trace 
of his native Midland accent. -But dis- 
concertingly, he will produce sentences 
that are almost epigrammatic in con- 
struction, such as ‘Most of the planning 
today does little more than direct a 
town to kill itself’ or ‘Cities survive only 
to the extent that people can use them’, 
and he will then proceed without 
hesitation to explain precisely what he 
means by such remarks. 

Nottinghamshire born, at Radcliffe- 
on-Trent, the young Christopher 
Brunner eventually went to Manchester 
University and his degree thesis was, 
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not surprisingly, on ‘Road Transport’. 
He admits that he felt no burning 
ambition to become an expert in road 
traffic and its problems, but with a 
certain diffidence expressed the view 
that he had, even then, and has today, a 
natural rather than acquired under- 
standing of terrain, like that of a field 
officer or military strategist, who has an 
instinct for reaching his objective by 
the shortest possible route, irrespective 
of the directions on the map. 

This ability to absorb the physiog- 
nomy cf a country and to see in his 
mind’s eye as it were, the simplest and 
the best way to get from A to B, is an 
integral part of the man. At meetings 
he will suggest a course of action or 
settle a dispute with the same decisive- 
ness and clarity. He travels a great deal, 
and his days are full of meetings and 
appointments, but he never appears to 
be in a hurry or to lack time with which 
to deal with matters that arise outside 
the previously scheduled agendas of 
the day. This is a quality much envied 
by his colleagues and is admired in 
amazement by his immediate staff, who 
openly express their pleasure in working 
for him. A tribute to the underlying 
humanity that this rather formidable 
‘organization man’ must bring to bear 
on his day-to-day dealings with those 
who work under him. 

Apart from his recent appointment 
to the Chairmanship of the International 
Road Federation, he is a past President 
of the Institute of Transport, and is 
currently Chairman of the Road 
Research Board Committee on Econom- 
ics, Department of Scientific and 
Industrial Research; he is a member of 
the Grand Council of the Federation of 
British Industries and Chairman of 
that body’s road panel. He is a member 
of the Treasury Organization - and 
Methods Advisory Panel, on the Public 
Policy Committee of the R.A.C. and 


(Continued on page 304). 
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New Publication 








This 
Michigan 


Fig. 1 Freeway 
Detroit, 
land and 


HE American Institute of 

Traffic Engineers has issued a 
booklet entitled Freeway Opera- 
tions, giving much useful informa- 
tion on the design and operation of 
freeways and will be of great 
interest to those engaged on similar 
work on motorways in this country. 
It was written to highlight the 
information presented at a series of 
regional meetings held by the 
Institute and deals briefly but 
effectively with many aspects of 
freeways, including driver 
behaviour, vehicle speeds, acci- 
dents, signs, geometric design, 
police and emergency services, and 
maintenance. 

Freeways are defined as divided 
arterial highways for through traffic, 
with full control of access and with 
grade separation at intersections. The 
greater part of the 41,000-mile National 
System of Interstate and Defense 
Highways will be built to these stand- 
ards. About 9,600 miles of the system 
are already in use, including some 
2,300 miles of toll roads. Urban sections 
will all have four or more lanes, with 
37 per cent having six lanes and 20 per 
cent eight or more lanes. It is interesting 
to note that only 6 per cent of the 
rural sections are planned with six or 
more lanes; 88 per cent will have four 
lanes and the remaining 6 per cent 
two lanes only 
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Interchange 
required 23 acres of 
16 different grade separations. 





in 


Driver Behaviour 

In designing freeways the importance 
is emphasized of avoiding situations 
where multiple decisions are required. 
Another pitfall to be avoided is the 
soporific effect of monotonous align- 
ment and cross-section. Highway hyp- 
nosis is regarded as a major factor in 
rural freeway accidents. Varying align- 
ment and scenery (Fig. 2) are needed 
to avoid monotony and keep the driver 
alert. To avoid drowsiness a maximum 
driving period of not more than 14 to 2 
hours is recommended. 


Vehicle speeds 
In the early period 
development it was thought 


of freeway 
that a 


maximum speed limit was unnecessary. 





Fig. 2. Varying alignment and cross 
section make driving safer and more 
enjoyable. 
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FREEWAY 


OPERATIONS 


reviewed by G. E. Rowland, A.M.1I.C.E. 


Accident experience, however, has led 
to the imposition of maximum speed 
limits in all but two states. If the 
Interstate system were completed today 
the rural speed limit would be 60 m.p.h. 
on 36 per cent of the mileage, 65 m.p.h. 
on 38 per cent of the mileage and 
70 m.p.h. or over on 26 per cent of the 
mileage. 

Increasing use is being made of 
minimum speed limits—so far intro- 
duced in 12 states, a further 10 have 
powers to do so. A minimum speed of 
40 m.p.h. is the most common practice 
and has been found of great benefit, 
particularly where traffic volumes are 
high. Observations on the Hollywood 
Freeway have shown that a vehicle 
travelling 5 m.p.h. slower than the 
average will cause 10 lane-changes per 
mile as faster vehicles attempt to 
overtake. In view of the dangers of 
lane-changing much of the enforcement 
effort on this road is now concentrated 
on unduly slow driving. Consideration 
is being given to the possibility of using 
automatically adjusted speed reduction 
signs on the approaches to congested 
urban freeway sections so as to ease 
‘accordion’ action in a traffic stream as 
congestion develops and to avoid 
drastic speed reductions. 

The effect of traffic volumes on average 
freeway speeds is shown in Figs. 3 and 
4. The dotted line on the right-hand 
side indicates that, in practice, a freeway 
often fails to attain the maximum 
volume of 2,000 passenger-cars per lane 
at 30 m.p.h. as smooth flow is easily 
lost on approaching maximum density. 
The lower curve represents the mini- 
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mum speed at which traffic must flow 
to attain a given traffic volume. 

In general it has been found that 
when average freeway speeds under 
high volume conditions exceed 45 m.p.h. 
conditions are satisfactory. When 
volumes are high enough to reduce 
speeds to 35 m.p.h. there is noticeable 
congestion, and when average speeds 
drop to 25 m.p.h. stop-and-go operation 
is inevitable. 


Accidents 

Information from 31 states shows that 
in urban areas the accident rate on 
freeways (186 per 100 million vehicle 
miles) is about one-third that on con- 
ventional roads and in rural areas the 
freeway rate (151 per 100 million 
vehicle miles) is less than half that on 
other roads. The design of freeways 
reduces the proportion of head-on and 
angle collisions and accidents involving 
pedestrians. 

The main types of accidents are 
rear-end collisions and single-car acci- 
dents. As might be expected rear-end 
collisions predominate in urban areas 
where traffic volumes are high and 
one-car accidents often involve a fixed 
object. On the Dallas-Forth Worth 
Expressway 60 per cent of the accidents 
in the first year resulted from vehicles 
running off the road or colliding with 
fixed objects ; the latter type were in the 
majority. On the New York Thruway, 
20 per cent of the first year’s fatalities 
were caused by collisions with bridge 
piers, but the subsequent erection of 
guard rails has greatly reduced the 
numbers. This reduced accident rate 
on freeways is attributed not only to 
good design but to a gradual improve- 
ment in operating techniques. For 
example, the New Jersey Turnpike had 
6 deaths per 100 million vehicle miles 
in its first year, but in subsequent 
years the rate decreased to 4.4, 4.1, 2.5, 
and 2.8, by 1959 it had fallen to 1.5. 

It is interesting to compare these 
figures with those for the first year on 
the London-Birmingham Motorway. The 
rate for all accidents was 148 per 100 
million vehicle miles, and that for 
fatalities 7 per 100 million vehicle miles. 


Geometric Design 
The importance is stressed of balancing 
the capacity of various parts of a 
freeway against the expected volume of 
traffic, not only for normal week-days 
but for special times such as holidays, 
when the traffic pattern may change 
completely. The use of gentle horizontal 
and vertical curves, variations in central 
reserve width, varied bridge designs, 
and the retention of attractive landscape 
features are recommended, not only to 
make the road more pleasing to the 
driver but to keep him alert. On long 
upgrades the provision of an additional 
lane for slow vehicles is recommended. 
This helps to provide balanced capacity 
and reduces the risk of accidents due 
to wide variations in speeds. 
Continuous hard shoulders, not less 
than 10 ft. wide, are normally provided 
on freeways, except possibly on very 
long structures (though many authori- 
ties believe they are equally necessary 
here) and are often provided adjoining 
the central reserve as well, particularly 
where the carriageways have more than 
three lanes. Interstate designs normally 
require a partial central shoulder 
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Fig. 3. Average Speeds on four-lane Freeways. 
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Fig. 4. Passenger Vehicle Mean Velocity. 


adjoining two- or three-lane carriage- 
ways and an 8 ft. shoulder adjoining 
carriageways with four or more lanes. 
Shoulders are also provided on slip 
roads, though they may be narrower 
than those on the main routes. 

A minimum central reserve or median 
width of 36 ft. is recommended for 
Interstate highways in rural areas, 
reducing to 16 ft. in urban areas. 
Ideally, medians should be wide enough 
to prevent crossing and eliminate 
headlight glare, but opinion is divided 
on the width needed for safety. In 
California, it has now been decided to 
erect safety fences on freeways carrying 
over 60,000 vehicles per day. A con- 
tinuous guard rail is also being erected 
on the 26 ft. median of the New Jersey 
Turnpike, on which 17 per cent of the 
fatal accidents and 35 per cent of the 
fatalities have involved head-on, cross- 
median accidents. Guard rails should 
be designed and located so as to deflect 
the striking vehicle rather than cause a 
sudden deceleration. It is -considered 
essential that the rails should be offset 
4 to 6 in. from the posts to prevent a 
vehicle colliding with the posts, for 
which timber has been found more 
effective than steel in distributing 
impacts. 

The need to provide median crossings 
for police and maintenance purposes is 
recognized. Initially these were not 
provided on the New Jersey Turnpike, 
and it was found that 75 unauthorized 
crossing points were being used by the 
Turnpike staff. Accordingly, about 40 
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official crossings were provided; these 
are located about half a mile on each 
side of each interchange and at about 
three-mile intervals between  inter- 
changes. 

When designing deceleration lanes 
and exit slip roads, care should be taken 
to ensure that they will not entrap 
motorists wishing to continue on the 
main route. This may happen where a 
through lane is dropped at an exit, or 
if the slip road is too wide or on a 
tangent alignment on the outside of a 
bend. As a one-lane exit can accom- 
modate as many as 1,800 vehicles per 
hour it is recommended that slip roads 
should generally have a _ one-lane 
throat, widening to two or more lanes 





BACK NUMBERS 
Requests are frequently received 
for back issues of Traffic Engi- 
neering & Control, and because 
of expense involved, including 
search, packing and dispatch, it 
has been decided to charge 5s. for 
1960 numbers and 4s. for those 
of 1961. This does not apply to 
retrospective subscribers for the 
current year. 

The May and December 1960 
issues are out of print and if any 
readers have got spare copies it 
would be appreciated if they 
could return them to Printerhall 
Ltd., 34/40 Ludgate Hill, London, 
E.C.4. 











303 














approaching the cross-road if necessary 
to provide storage capacity. Recent 
studies in Oregon and Texas suggest 
that an elongated direct-taper design 
for a deceleration lane is preferable to 
making it parallel to the main route. It 
is recommended that the width of entry 
slip roads should be reduced to one lane 
before the freeway is reached. Operation 
of multiple-lane merging areas has been 
found unsatisfactory, and it is stated 
that a single-lane slip road is capable of 
delivering more traffic than a merging 
area can accommodate. A second lane 
cannot increase this capacity unless also 
added to the freeway for a sufficient 
distance. Research in California suggests 
that a straight taper should be used for 
the acceleration lane, with a convergence 
angle of 30:1 minimum and 50:1 
preferable. 


Interchanges 
One mile is regarded as the minimum 
spacing between full interchanges, and 
a spacing of two miles is preferred. It 
is estimated that the 41,000-mile 
Interstate system will have about 
12,000 interchanges, at an average 
spacing of 3.7 miles in rural areas and 
rather less than two miles in urban 
areas. The location of entry and exit 
slip roads should not encourage the use 
of a freeway for short trips, particularly 
if the movement involves weaving with 
freeway traffic. On the other hand 
connections should be frequent enough 
to cater for major traffic desires without 
exceeding slip road capacity, which 
should be balanced against freeway 
capacity to ensure successful operation. 
The maxim is quoted that a surplus of 
exit capacity gives flexibility, whereas a 
surplus of entrance capacity gives 
trouble 

In planning the position and spacing 
of interchanges, the need of police, fire, 
ambulance and breakdown services to 
obtain easy access to a freeway should 
be considered. The cloverleaf is prob- 
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Fig. 5. Interchange Details on a Freeway 
in Los Angeles County, California. 


ably the best known, though not the 
most used, type of interchange. Al- 
though regarded as suitable for com- 
paratively important interchanges it 
has a number of disadvantages, includ- 
ing the vast amount of land needed, the 
greater travel distance for turning move- 
ments via the loops, the capacity 
restrictions on the freeway weaving 
sections between loops, and the prob- 
lems of signing and of decision for 
motorists arising from the occurrence 
of two sets of exits and entrances in 
rapid succession. 

Where turning traffic is very heavy, 
such as at the intersection of two free- 
ways, direct interchanges of the braided 
type are used. Many variations are 
possible, from compact four-level de- 
signs to such spread-out patterns, as 
illustrated in Fig. i at head of article. 
All traffic movements are normally 
provided for at such interchanges, and 
if possible weaving situations are 
eliminated. 

The diamond interchange (and its 
various mutations) is the type most 
commonly used. This design has 
the advantages of straight or gently 
curved slip roads and of a substantial 
distance between deceleration and 
acceleration lanes. It becomes more 
difficult to use as the volume of inter- 
change and cross-road traffic grows, 
and it may be necessary to install 
traffic signals at the cross-road junctions 
and to provide adequate storage space 
on the exit slip roads. 

Collector-distributor roads are fre- 
quently provided alongside freeways in 
urban areas. These are limited access 
roads which help to reduce the number 
of interchanges by collecting traffic 
from, or distributing traffic to, a 
number of side roads. Frontage roads 
are often used for the same purpose, 
although these have direct access to 
adjoining property and form a link 
between streets which would otherwise 
come to a dead end at the freeway. 





PROFILE (Concluded from page 301). 
served on the Ministry of Transport’s 
Waleran Committee on Petrol Stations 
and on the Ministry of Power’s Robson 
Committee on Coal Distribution Costs. 
But the name Christopher Brunner does 
not only appear on Committees, 
Boards, Councils and Federations he is 
also very much the active and practical 
man of vision. What he has to say is 
listened to and often carried out, for 
he has studied at first hand the traffic 
problems and road planning of other 
countries in widely differing parts of the 
world. In America, South America, 
Australia, South East Asia and the Near 
East and Europe. In all these areas he 
has motored several thousands of miles. 
His published work on the subject of 
road transport and road organization is 
prodigious 

It is Brunner’s opinion that this 
country must compromise and, take the 


best ideas from other countries and 
adapt them to its own conditions. 
Sociologically he is against arbitary 


rulings directed against—and designed 
to prevent—the motorist, both private 
and commercial, from using his trans- 
port freely. He is for the three-lane 


principle on main roads, for ring roads 
and clearways and for town planning 
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and architecture planned with the 


motorist in mind. 

“We have a backlog in this country’, 
he said, ‘of bad planning, or just no 
planning at all. Today we must provide 
an improved urban traffic system. The 
most mobile and independent section 
of the population is that which uses 
motor transport. If a city cannot offer 
facilities to this section then it will die.’ 


He went on to say that he had been 
most impressed with the facilities 
offered to the automobile users in 
Los Angeles, U.S.A. 

“There one can see great 27-storey 
buildings’, he said, ‘but the first five or 
six floors are built as garage space, so 
that a man can motor to his office, park 
his car, and then take the lift from 
within the same building to his office 
on a higher floor. However, in Great 
Britain’, he added, ‘we will have to 
compromise with this. We must, I am 
sure, adapt this system in many 
instances. Not such big buildings 
perhaps, but more such buildings con- 
structed on the same principles. The 
urban sprawl of our great cities is 
something which we must prevent 
happening again. Towns must not 
splash out in this manner, we are too 
small a country. But at the same time 
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the business of a city must be served 
and motorized transport is vital to the 
survival of the city’. 

In the early twenties Christopher 
Brunner spent some two years with the 
old Metropolitan Railway in London, 
and he had this to say about rail traffic. 

‘This country has what is probably 
the most intensive train service in the 
world. Trains are to this generation 
what the tramways were before. In 
terms of frequency of service and 
numbers of commuters I think satura- 
tion point is being reached; as a result 
more and more people will possess a 
car and in the not so distant future 
more families will possess more than 
one car. Therefore, our road planning 
and organization must move faster and 
there must be more of it.’ 

Brunner himself drives from his 
home in St. John’s Wood to his office in 
Shell-Mex House, Strand. Like many 
thousands of other drivers, he makes 
the best of the bad traffic conditions, 
congestion, delays and the rest. But he 
is a very early starter and at his desk by 
8.30 a.m. 

All in all it is encouraging to know 
that such a man as Christopher T. 
Brunner remains himself firmly, in fact 
and in his thinking, very much behind 
the wheel and in the driver’s seat. 
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Developments 


in 


BRIDGE 


LIGHTING 


Fig. 1. Night view of Pont de Tancarville, near Le 
Havre, France. Reproduced by permission of Lux, Paris. 


by V. J. JEHU, M.Sc., A.lnst.P. 


Road Research Laboratory, Department of Scientific and Industrial Research 


HE problems associated with 

the lighting of bridges are 
partly aesthetic, partly technical. 
Aesthetically the daytime appear- 
ance of conventional street lighting 
equipment is often considered to be 
unacceptable for modern bridge 
designs. The problem is to produce 
an acceptable daytime appearance 
of the lighting installation, which 
will blend with the structure so as 
to be inconspicuous, a requirement 
which is increasingly difficult to 
fulfil with modern architectural 
designs. From the technical point of 
view much depends on the vertical 
configuration of the roadway carried 
by the bridge. If the roadway is flat 
or nearly flat along its length, it 
will be no more difficult to illumin- 
ate than an ordinary road, except 
that restrictions may be imposed on 
the spread of light across the road 
to avoid confusing drivers or pilots 
using the lower traffic route. 
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Most bridges, however, are straight, 
with a crest at the centre, a configuration 
which at night makes objects on the 
carriageway increasingly difficult to see 
as they approach the crest. The back- 
ground of lighted road diminishes to 
nothing, leaving only an indeterminate 
background whose characteristics 
depend upon local surroundings and 
atmospheric conditions; in the worst 
case the background may be dark sky. 
The same undesirable set of conditions 
can occur on ordinary roads, but there 
it is frequently modified by curves in 
the road, which tend to provide a 
brighter background of buildings, trees, 
embankments etc. 

Conventional lighting designed to 
reveal objects silhouetted against a 
bright background of road surface 
becomes progressively less effective as 
the background diminishes near the 
crest of the bridge. Near the crest 
objects are best revealed by light 
incident from the sides which brightens 
some part of their outline, the so-called 
modelling effect. Thus bridge lighting 
should be directed mainly across the 
carriageway rather than along it. To 
achieve this the spacing of lanterns 
must necessarily be close compared with 
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normal standards, and the light distri- 
bution of the lanterns should either be 
cut-off or semi cut-off, to avoid glare 
where the lanterns beyond the crest are 
close to an observer’s line of sight. 
Close-spaced conventional lighting 
equipment is inconspicuous on large 
suspension bridges, and is therefore 
acceptable from both the lighting and 
architectural standpoints; it is also 
economically satisfactory. Fig. 1 shows 
a night view of a conventional installa- 
tion on the new Pont de Tancarville 
constructed over the River Seine near 
Le Havre.'! On smaller bridges con- 
ventional decorative lanterns may be 
acceptable architecturally, although they 
are not so acceptable from the lighting 
aspect. Where conventional installations 
are not suitable the logical step is 
towards strip lighting mounted from the 
parapet, which can surmount the 
architectural restriction and project 
some light across the bridge. Another 
method is to light the bridge from 
lanterns mounted on very tall decorative 
columns positioned at che four corners. 


High-Mast Lighting 


One of the first high-mast lighting 
systems to be installed was that at the 
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lighting goes to the front 


Photo by kind permission of C. Anderson, M.1.E.E., M.Inst.F., Borough 
The impressive two mile long sweep of Electrical Engineer and Manager, Douglas Coporation Electrical Dept. 
Douglas, Isle of Man promenade is shown 
here brilliantly illuminated by Revo Helion 
lanterns (shown top left) specially 


developed for this scheme. 


Lighting the promenade of a seaside resort involves a number of problems not us- 
ually encountered in normal street lighting. The road surface must be exceptionally 
well illuminated especially during the holiday period. True colour representation 
is most important, A bright spectacle must be provided without detracting from the 
effect of other purely decorative lighting. The lanterns must be decorative both 
when lighted and during daylight and must withstand the effects of storms and sea 
spray. During the winter provision for the reduction of the lighting to normal stand- 
ards must be made. All these conditions have been satisfied by the Revo installation 
at Douglas and has received widespread approval from residents and visitors. 


REVO ELECTRIC CO. LTD., 
TIPTON, STAFFORDSHIRE 
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Fig. 2. Shasta Dam, California, U.S.A. by day and night. Reproduced by permission of the Department of the Interior and of 


Pont du Caroussel in Paris. The four 
decorative telescopic columns, 47 ft. high 
by day, are extended to 70 ft. each 
evening by means of a motor-driven 
hoist operated from a time switch. They 
are positioned outside the parapet walls. 
Each column carries a three-lamp unit 
with tungsten filament lamps and metal 
reflectors. This arrangement has proved 
expensive both in initial cost and in 
maintenance and is said to be un- 
satisfactory from the lighting aspect. ? 


St. Cloud Bridge 


A later example of high-mast lighting is 
atthe St. Cloud bridge in Paris, 3 which is 
600 ft. long and 117 ft. wide between 
the parapets. In this case four non- 
telescopic columns 120 ft. tall are used. 
Each column supports eight 400 watt 
colour-corrected mercury lamps, 
grouped in pairs in lanterns which are 
beamed towards the centre of the bridge 
to produce a maximum illumination of 
1 Im./sq. ft. and a minimum of 0.3 
lm./sq. ft. Maintenance is carried out 
from cages attached to the masts and 
hoisted electrically. Initial and main- 
tenance costs are higher than those for 
conventional installations, and again the 
lighting result is said to be unsatis- 
factory. 


Illuminating Engineering, New York. 


Parapet Lighting 

Parapet lighting originated in America 
on dams, the first major installation 
being that on the Hoover Dam in 1936, 
to be followed in 1950 by the Shasta 
Dam installation in California. The 
lighting problem presented by large 
dams is often easier than that of bridges, 
as the roadway frequently follows a 
curved path while remaining flat along 
its length. In this situation the parapet 
itself provides a bright background for 
the easy identification of objects ahead. 


Shasta Dam 


The roadway carried by this dam is 
3,000 ft. long and 30 ft. wide, bounded 
by footpaths 5 ft. 9 in. wide on one side 
and 2 ft. wide on the other.4 The 
lighting installation consists of 8 ft. 
fluorescent lamps mounted in a specially 
designed top railing about 4 ft. above 
the level of the roadway. Small reflec- 
tors behind the fluorescent lamps 
reinforce the light reaching the road, 
and upward light is cut-off by the 
overhang of the rail. 

An average illumination of 3.3 lm./sq. 
ft. over the road surface was achieved 
with a maximum to minimum ratio of 
6:1 over that part of the road lying 
between two lines 6 ft. from the rails on 
each side. Fig. 2 shows day and night 


views of part of the installation. 
Observers’ comments suggest that the 
roadway lighting is good, but that high 
brightness from the bottom of the 
reflectors and from the strut beneath 
the top rail constitutes a source of 
annoyance and distraction.4 


Pont St. Pierre, Agen 

In 1955 a parapet system of lighting 
was installed on the Pont St. Pierre over 
the River Garonne at Agen.5 The bridge 
is 257 m. (845 ft.) long and carries a 
road 7.4 m. (24 ft.) wide between two 
footpaths each 1.5 m. (5 ft.) wide. It is 
straight with a central hump. Each 
lighting fitting is 1.4 m. long and 0.7 m. 
high with vertical and _ horizontal 
louvres facing the road. Cold cathode 
fluorescent tubes 22 mm. in diameter are 
used in conjunction with polished 
aluminium reflectors. A high tension 
supply of 3,000 volts is necessary, and 
the lamps provide a luminous flux of 
1,000 lm./m. Fig. 3 shows the daytime 
appearance of the fittings and a night 
view of the bridge. Economic con- 
siderations determined the spacing of 
the lighting fixtures, although it was 
envisaged that at some future date more 
fittings would be provided to fill the 
gaps. However, according to the 
designer the installation is deemed to be 
quite satisfactory as it stands. 





Fig. 3. Day and night views of Pont St. Pierre, Agen, France. Reproduced by permission of Revue Generales des Routes et des 
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Aerodromes, Paris. 
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Fig. 4. The optical system in use on the Weinland Bridge. 


Pont des Ardennes, Namur 

The largest bridge parapet lighting 
installation in Belgium is that at Namur 
on the Pont des Ardennes, which is 
45 ft. wide between the kerbs and 610 ft. 
long.® Each section of the handrail is 
formed from a heavy aluminium 
extrusion and contains one 30 watt or 
40 watt fluorescent lamp and an 
associated aluminium trough reflector 
and front louvres. The hot cathode 
lamps supply 100,000 lamp lumens per 
100 ft., with the result that the bridge 
forms a beacon for some distance and 





‘ 


needs generous approach lighting. The 
fittings do not provide a sharp cut off, 
and according to observers there is 
considerable glare. 

Other handrail lighting installations 
in Belgium are to be found on the 
bridges at Dinant, Aywaille and Tilff. 
The bridge at Dinant uses cold cathode 
tubes which provide 40,000 lamp 
lumens per 100 ft., and the optical 
system appears to be somewhat like that 
used on the Shasta Dam, with no front 


louvres. 





Fig. 5. Monahawkin Causeway Bridge, New Jersey, U.S.A. Reproduced by per- 
mission of Illuminating Engineering, New York. 
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Weinland Bridge, Andelfingen 


Louvres have also been dispensed with 
in the lighting installation on the Wein- 
land Bridge at Andelfingen in Switzer- 
land.? This bridge, which is curved 
along its length, is 320 m. (1,050 ft.) 
long and 16} m. (54 ft.) wide with three 
traffic lanes each 3 m. (10 ft.) wide 
bounded by cycle tracks and footpaths. 
The traffic lanes have a black asphalt 
finish and the cycle tracks and foot- 
paths a light finish. 

Slimline fluorescent lamps 25 mm. in 
diameter and 2.38 m. long are used in 
conjunction with aluminium reflectors 
to project light across the road, the 
current through the lamps being re- 
duced from the normal 200 ma. to 120 
ma. to reduce glare. Details of the 
optical system are shown in Fig. 4, the 
overall width of the handrail being 
200 mm. The horizontal surface 
illumination varies from 11 lm./sq. ft. at 
the brightest part of the footpath to 
0.9 Im./sq. ft. in the centre of the road- 
way, but the luminance variation is 
greater than 20:1 because of the differ- 
ence in colour between the two surfaces. 

A similar installation can be seen on 
the Pont de Drize in Geneva, which is 
also curved along its length and carries 
only two traffic lanes bounded by foot- 
paths. The authors? conclude that 
small diameter lamps are essential to 
maintain adequate light control. 


Monahawkin Causeway Bridge 


A recently reported handrail lighting 
system in America is that installed on 
the Monahawkin Causeway Bridge 
New Jersey.* This bridge carries a four- 
lane road with footpaths which is 
divided at the centre by a low wall; it is 
2,400 ft. long with a central hump. 
Fluorescent lamps 42 in. long are 
mounted 50 in. above ground in 
aluminium raili which are elliptical 
in shape, the light emerging from the 
lower front quadrant (Fig. 5). The 
advantages claimed for the installation 
are continued effectiveness in conditions 
of bad visibility, reduction of glare, and 
easy servicing requiring no interruption 
of traffic flow. 


Place Sainctelette Viaduct 


All the examples of parapet lighting con- 
sidered so far are of the handrail type. 
Another possibility is to mount lighting 
fittings either in the parapet walls or in 
specially designed kerbs, to provide 
what may be described as border light- 
ing. An installation of this type can be 
seen at the Place Sainctelette Viaduct in 
Brussels, which is a three-lane road 
5,200 ft. long.? The lighting equipment 
is housed in special concrete borders 
which separate the road from the foot- 
path, each fitting consisting of a 20 watt 
fluorescent tube with a yellow-tinted 
thick plastic cover. This installation has 
been described not as a meansof lighting 
the viaduct but as a beacon system to 
indicate to drivers the limits of the 
carriageway. 


Discussion 


All attempts to light the carriageways 
of bridges from the parapet have so far 
been confined to the handrail method. 
Its advantages over border lighting are 
that it makes use of all the available 


(Concluded on page 309) 
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LETTER TO THE EDITOR 


Motorways and C.B.D. prosperity 
From Mr. NIGEL SEYMER 


WO articles in the May issue of 


Traffic Engineering & Control refer 
to the supposed connection between the 
provision of increased facilities for cars 
in the central business districts of cities 
and the prosperity of these C.B.D.’s. 

In his hard-hitting ‘Case for Urban 
Motorways’ , Wilfred Andrews writes: 

. . . we should give credit to the 
planners, architects and engineers of the 
U.S.A. who had the vision to realize 
that unless they produced a new 
formula for their cities they would 
subside under the avalanche of vehicles’. 
He questioned whether New York, 
Chicago or San Francisco would be the 
flourishing communities they are today 
without the urban motorway. 

One American planner has written: 
“We know our major cities cannot exist 
in anything like their present form 
without mass transit (public transport). 
We know that even despite large 
subsidies mass transit finds it difficult 
to compete with the private automobile 
for the suburban commuter 
Certainly the solution of the commuter 
problem in large cities does not lie in the 
provision of more and more lanes of 
expressway for the private car; it lies in 
discovering that complementary system 
of highways and transit lines which will 
most effectively promote and serve a 
truly functional pattern of land use. . . 
Such a system will be evolved only when 
the highway, transit line and land use 
potentials of the area are studied as 
components of a single functioning 
whole, and the roles of each are 
determined by what it contributes to 
that whole.’ (Roland Greeley: “Trans- 


portation an Essential Part of any 
Comprehensive Planning, Traffic 
Quarterly, Jan. 1958). 

In 1957, another planner, J. D. 
Carroll, addressing a conference on 
‘The Economic Impact of Highway 
Improvement’, put the matter thus: 
‘The people in the central business 
district of Chicago assert that they want 
these property values to be preserved 
and to grow . . . But if we improve the 
highway facilities to that centre and then 
provide the necessary parking, it 
becomes impossible to maintain those 
land values in that kind of density . . . 
If you want to achieve the first goal 
(that of preserving the C.B.D.) you 
must not build highways and parking. 
We have now made the decision to 
build highways . . . We have made the 
decision, and it is going to be a vital one 
in terms of what happens to our central 
properties. This is one of the major 
impacts of the programme—that of a 
re-arrangement of land values’. 

In other words, Mr. Carroll believes 
that urban motorways, which are often 
advocated as a means of preserving land 
values in the C.B.D., will in fact have 
the opposite effect. His view seems to 
be supported by the U.S. Chamber of 
Commerce, whose spokesman told the 
same conference: ‘Many people believe 
the C.B.D. is deteriorating because it is 
not expanding at the same rate as the 
suburban areas. This is not true, how- 
ever, and the C.B.D. is and always will 
be the most important factor in the 
health and welfare of every city. The 
problem is to get the maximum number 
of people into the C.B.D. Of course 





some C.B.D.’s seem to have reached a 
saturation point, and where such 
saturation exists it is a mistake to build 
freeways into the heart of the central 
city, thereby adding not only more 
people but also more automobiles’. 
(Special Report 28 of the Highway 
Research Board). 

In his article om Munich, Prof. 
Leibbrand writes that ‘numerous 
American cities have already had the 
experience of traffic coming to a 
standstill to the overloading of streets 
in the C.B.D., and the resulting 
emigration of businesses led to serious 
losses’. Such statements should be 
treated with caution, especially when 
they are supported (as in Leibbrand’s 
report) by figures of a decline in C.B.D. 
land values since 1929, a decline 
supposedly due to congestion. An 
American expert tells us that ‘well- 
organized data describing trends in 
urban land values in the U.S. are 
lacking’; and that ‘the double peaks in 
land values reached in the 1920s and 
the 1950s adds to the difficulty of 
describing long-run trends in urban 
land values; the trend appears clearly 
upward if the researcher accepts the 
year 1900, 1940 or 1950 as a base, but 
the slope . . . is quite different if he uses 
the high levels of the 1920s as a base’. 
(Paul F. Wendt: ‘Influence of Trans- 
portation Changes on Urban Land 
Uses and Values’, in Bulletin 268 of the 
Highway Research Board). 


5 Copse Hill, 
Wimbledon, 
London, S.W.20. 





Developments in Bridge Lighting 
(Concluded from page 308) 


height to project light across the road 
and to remove the lanterns from mud 
splash. Border lighting would offer 
greater depth for the installation of 
more ambitious optical systems, but 
might be unacceptable on economic 
grounds. 


When parapet lighting is used, in 
order that the road surface should be 
brightened effectively in both wet and 
dry conditions it should have a medium 
or coarse texture and be light in colour. 
On a bridge that is straight along its 
length the maximum width that can be 
satisfactorily illuminated from the para- 
pet would appear to be of the order of 
50 ft. ; the provision of a central dividing 
wall between the carriageways, as on the 
Monahawkin Bridge, seems to be 
beneficial. As far as is known there are 
no major parapet lighting installations 
in Britain at the present time, although 
it is understood that some bridges in 
Birmingham are to be lighted in this 
way. 


Some authors have said that parapet 
lighting is expensive compared with 
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conventional lighting, as regards both 
initial and maintenance costs, without 
however, making specific comparisons. 
British contractors estimate that on a 
new bridge the installation costs of a 
low-level lighting system would possibly 
be about four times those of a conven- 
tional lighting system. 


Impetus may be given to parapet 
lighting by the recent development in 
America of the so-called aperture 
fluorescent lamp!°, in which a thin 
strip along the lamp is left clear of 
phosphor material. The remainder of 
the lamp is surrounded by a reflector 
which intensifies the light transmitted 
through the narrow transparent aper- 
ture. Used in conjunction with a 
parabolic reflector such lamps should 
provide a more sharply defined beam 
than hitherto, with more uniform 
illumination of the road surface and at 
the same time less glare to the vehicle 
driver. 

Acknowledgment 
This paper is published by permission of 
the Director of Road Research. 
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Concrete made with Ciment Fondu is 
ready for use 12 to 15 hours after 
placing. In 24 hours, it is stronger than 
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Send for a copy of 32 page Booklet 


“THE CEMENT 
FOR INDUSTRY’ 


FOR SPEED - STRENGTH - RESISTANCE -: REFRACTORINESS 


LAFARGE ALUMINOUS CEMENT CO. LTD: 73 BROOK STREET, LONDON W.1 - Tel: MAYfair 8546 


4.P.13 
TRAFFIC ENGINEERING & CONTROL September 1961 











P.124 








‘Airvane’ RP-260 

A new four-tool rotary portable com- 
pressor featuring lightness and compact 
design is announced by the Air Power 
Division of Joy-Sullivan Ltd. The 
RP-260 has a particularly low weight 
and bulk in relation to output, yet 
retains the design and operating 
features of the Joy RP-365 and RP-600 
rotary portables. 

Mounted on a two-wheel chassis, 
fitted with a front hinged jockey wheel, 
the Airvane RP-260 is 7 ft. 10 in. long, 
excluding tow-bar, and has an all-up 
weight of only 3,500 Ib. Free air 
delivery output is 260 c.f.m. at 100 p.s.i. 
with a maximum operating pressure of 
120 p.s.i. The size and weight of the 
RP-260 compares favourably with 
other makes of rotary and reciprocating 
portable compressors of similar capacity. 
The compressor is offered with a choice 
of three diesel engine drives; Ford and 
Perkins water-cooled, and Ruston air- 
cooled engines. Except for the two- 
wheel chassis, the main departure from 
the earlier Airvane design is in the 
engine/compressor adaptor housing 
unit. This has been enlarged io 
incorporate, in a single cast housing, the 
air receiver, air/oil separator, the oil 
reservoir, and the main compressor 
drive gear assembly. Effective sealing 
between adaptor housing, compressor 
and engine, ensures that no pressure is 
transferred against the engine flywheel 
assembly. The seals used are the 
normal carbon ring spring-loaded type, 
immersed in oil. The adaptor-receiver 
unit is an exclusive Joy-Sullivan 
feature (patents pending) which has 
undergone arduous tests to ensure its 
reliability and efficient operation. A 
built-in electrical safety circuit is 
incorporated to minimize the possibility 
of major damage arising from operator 
carelessness or mechanical fault. The 
circuit will stop the engine immediately 
in the event of high engine/water 
temperature, low engine oil pressure, or 
high compressor air discharge tempera- 
ture. A further exclusive Joy feature is 
the thermal by-pass oil system. Inter- 
connecting the oil cooler system with 
the direct separator/compressor oil- 
return line is a sensitive, thermally 
operated, by-pass valve. On starting, or 
under very cold conditions, the thermal 
valve allows warm oil from the separator 
to by-pass the cooler, routing it direct to 
the compressor. As the compressor 
warms up, the thermal valve routes an 
increasing quantity of oil through the 
cooler, thus maintaining automatic 
adjustment of oil temperature under all 
starting and running conditions. 
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The rotary compressor has first and 
second stage cylinders arranged in a 
compact side-by-side unit, mounted in 
a single cast block. Drive between 
rotors is through helical gears, with 
main drive from the engine through 
involute spline coupling. No clutch is 
required as the rotors start at atmos- 
pheric pressure and progressively build 
to full load on approaching optimum 
speed. A totally closing inlet valve 
allows the rotors to run in vacuum when 
not under load. The compressor is 
flood-lubricated via a positive dis- 
placement gear-type pump which feeds 
all moving parts. On mixing with air in 
the compression chambers, the oil 
effectively lowers air temperature and 
acts as a compression seal between the 
sliding vanes and the cylinder walls. 
The oil is then carried in suspension to 
the two-stage filter-separator, incor- 
porated in the adaptor-receiver unit. A 
series of baffles cause violent directional 
changes which remove the major 
proportion of oil from the air. Any 
residual oil is extracted by a special 
Fibreglass separating element situated 
inside the adaptor-receiver unit. 

The RP-260 is provided with Joy 
patented ‘Servair’ demand control by 
which the required discharge pressure 
is maintained under constantly changing 
demand conditions by an adjustable 
dial, calibrated from 70 to 120 p.s.i. 
Effective between 0 and 100 per cent 
output capacity, this proportional 
capacity control automatically governs 
engine speed to suit the demand within 
a 10 lb. differential on the control 
setting. 


T.E.C. 224 for further details 


INDUSTRIAL NEWS 





and 
INFORMATION 


Aluminium Bridge Deck 

A new Scherzer rolling-lift bridge in 
Kingston-upon-Hull is probably the 
largest road bridge of its type yet built, 
and it is also noteworthy for the 
aluminium deck with which it is fitted. 
The Drypool bridge, as it is known, was 
designed in the City Engineers Depart- 
ment and was fabricated by Samuel 
Bulter Ltd. It replaces a ‘bob-tail’ 
swing span which served at this 
crossing from 1888 until work started 
on the new bridge in July 1959. 

The new bridge has a span of 105 ft. 
and an overall width of 70 ft. A road 
width of 45 ft., compared with 15 ft. 9 in. 
on the previous bridge, will do much to 
improve the flow of traffic through the 
city, and the 1,400 ton structure can be 
raised or lowered in either 1} or 24 
minutes: the slower speed being used 
when there is a high wind. The choice 
of aluminium for the bridge decking 
was dictated both by the obvious need 
to keep the weight of the bridge as low 
as possible and by the metal’s durability. 
The aluminium, supplied by Alcan 
Industries Ltd., is confidently expected 
to have a longer life than alternative 
materials and also it is expected to 
effect savings in maintenance. 

The decking is arranged in eight 
transverse bays between steel cross- 
girders, each bay of five prefabricated 
panels measuring 9 ft. O in. by 11 ft. 6 in. 
and weighing about 2,000 lb. The 
panels are made up as a series of 
trough sections in Noral alloy B51SWP 
(BSS.1476 HE30WP), first riveted 
together to form a corrugated profile 
74 in. deep with a pitch of 9 in. I-beam 
stiffeners, also in Noral alloy B51SWP, 
are fastened longitudinally in each 
trough on the upper side and fastening 





The JFoy-Sullivan Airvane RP-260. 
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cleats for this member, cut from a 
special extrusion, are riveted to the web 
of the beam and to the trough section. 
The prefabricated panel is completed 
with three 7/16 in. plates (Noral alloy 
B51S: BSS.1477 HP30), bolted and 
riveted in position on the upper surface. 
They do not cover the whole panel in 
order to allow access for the final 
assembly. After the panels have been 
bolted into position the deck is com- 
pleted by fixing the remainder of the 
plates. 

A 1 in. deep, aluminium, hexagonal 
mesh is laid on the deck as a key for the 
road surface. This surface is a hard laid 
mastic asphalt in two layers: the first, 
of pure asphalt, fills the mesh, while 
the second layer which has precoated 
chippings rolled in, brings the overall 
surface depth to 2;% in. 


T.E.C. 225 for further details 


The ICOS Technique 


The Italian ICOS process—used for the 
first time in Britain in the construction 
of the Hyde Park Corner underpass—is 
to be made available to civil engineers 
in this country through a newly formed 
company, ICOS (Great Britain) Ltd. It 
will offer the full range of foundation 
engineering services sponsored by its 
Italian parent company. 

The ICOS process is essentially a 
method of constructing walls or dia- 
phragms in the ground before any 
excavation is opened up in the normal 
way. Apart from its use for trenching 
(for retaining walls to basements, sub- 
ways, reservoirs and docks and cut-off 
walls to dams), the ICOS process offers 
considerable advantages over conven- 
tional methods of caisson sinking, 
ground consolidation by injection, or 


The Econ traffic beacon, for 
warning road users of ob- 
structions on the ca rriageway 
was described fully in the 
August issue of TRAFFIC 
ENGINEERING & CONTROL. 


September 1961 


freezing for work in difficult ground. 
Particular advantages of the system— 
used for temporary revetments as at 
Hyde Park Corner, or for permanent 
load-bearing structures—are freedom 
from noise and vibration during con- 
struction, lightness and manoeuvrability 
of the plant which can therefore operate 
in restricted areas and, above all, the 
continuous stabilization of the ground 
during construction even in the presence 
of ground-water and surcharge from 
nearby structures. Noise-level record- 
ings of the plant at work show that it is 
quieter than normal city traffic. 


Among recent ICOS projects was the 
construction of the Milan underground 
railway. The sidewalls of the nine-mile 
tunnel were built throughout by the 
ICOS process before the streets were 
closed to traffic. Excavation was then 
made to roof level of the tunnel, the roof 
was constructed, the excavation back- 
filled and the streets repaved. The 
tunnel was mined from below and the 
structure completed. 


T.E.C. 226 for further details 
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Twin Concrete Skip 


George Cohen Sons & Co. Ltd. 
exhibited at the Crystal Palace Exhibi- 
tion a new twin concrete skip, an 
item of contractors plant which will do 
much to streamline the process of 
distributing concrete from the mixer to 
the pouring point. This device, the 
first of its kind to be produced in this 
country, is essentially simple in design 
as well as operation. 

The complete unit consists of two 
4} cu. yd. capacity conical skips and a 
suitably angled tubular stand mounted 
on a channel base. The stand supports 
one skip at a height suitable for filling 
from the mixer and the second skip at 
an upper position awaiting filling. Each 
skip is equipped with special rollers to 
allow for easy run down into the filling 
position. A pull rod, that can be fitted 
on either side of the stand as required, 
operates a release peg through a 
cranked lever to transfer the empty skip 
from the upper position. 

After the lower skip has been filled, 
the crane hook is attached and it is 
transported to the pouring point. The 
release lever is then pulled allowing the 
second skip to run down into the filling 
position. Consequently there is always a 
full skip awaiting distribution and 
delivery now becomes a continuous non- 
stop operation. A further advantage of the 
skip is that it is conical in shape, which 
means there will be little or no adhesion 
of concrete to the sides, and the folding 
discharge chute allows for pouring into 
columns at different angles. 


T.E.C. 227 for further details 





Please use the prepaid cards 

for the Reader Information 

Service. For further details of 

items mentioned in this jour- 

nal, complete and return the 
card to us. 














313 


























THE MOST IMPORTANT 
SIGN YOU'VE 





TEC612 for further information 





NEVER SEEN 





Whenever crowds gather in busy thoroughfares, the 
risk of accident is increased. There’s no road sign like 
this to warn motorists of the danger. That’s why it 


pays to erect safety barriers, to keep pedestrians off 


the road and speed the flow of traffic through con- 


gested streets. 
FOR EVERYDAY USE—FOR THE 
BIG OCCASION 


When road construction work is going on, use safety 
Darriers to surround the site and divert traffic. Line 
the pavements outside schools with barriers, to prevent 
children dashing out into the road. At street parades, 
pageants, premieres and mass meetings, erect barriers 
to clear the way for traffic and keep spectators out of 
harm’s way. At sporting events, place barriers along the 
approaches to stadia, to channel motorists and pedes- 
trians separate streams. Barriers can also be 
used to form temporary car parks. 


into 
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MILLS SAFETY BARRIERS 

Mills Safety Barriers are simple to erect, transport ana 
store. They are 8’ 4” long x 3’ 9” high and are made of 
lightweight steel with a non-rust galvanized finish. 
They link together without tools or fittings, build to 
any shape, and have a foolproof locking system that 
pedestrians and spectators cannot uncouple. When 
dismantled, barriers stack neatly in a small space. 


MILLS 
SAFETY 





BARRIERS 











Write or telephone for free illustrated brochure and scale models. 
MILLS SCAFFOLD CO. LTD. 
Trussley Works, Hammersmith Grove, London, W.6 (RI Verside 3011) 


Depots: BIRMINGHAM * BOURNEMOUTH * BRADFORD - BRIGHTON - BRISTOL 
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The Taylor-Salem earth borer. 


Earth Boring Under Roads 

The Taylor-Salem earth borer and 
pipe pusher has just been introduced 
into the United Kingdom. The makers 
claim that it obviates the need for 
traffic-disrupting excavation of road 
surfaces when pipes, cables and other 
underground services are being laid. 
These earth borers are compact, readily 
transportable, diesel-hydraulic machines 
designed to simultaneously drill a hole 
and install pipe casings under embank- 
ments, roads, railways, canals, floors or 
wherever a communicating passage 
from one side to the other is required, 
without disturbing the surface or dis- 
rupting traffic flow. The machines 
comprise a steel main frame carrying a 
sliding sub-frame propelled by hydraulic 
rams, on which is mounted a manually 
controlled power unit, 4-speed gearbox, 
reduction gear, auger and auger head. 
This head is of varied construction to 
suit a wide range of ground conditions, 
including all types of compacted earth, 
clay, gravel, hardcore, sand and soft 
limestone formations. Actual drilling 
rate is in the region of 30 ft. per hour 
under average conditions of packed 
clay or loam. This is for a drilled hole 
without sleeving, but where the hole is 
cased or sleeved the drilling speed can 
be increased. The borer is also capable 
of dealing with harder formations such 
as sandstone, limestone and similar rock 
formations, at varying speeds from four 
to six in. per minute, depending on the 
material, cutting head, and drilling 
experience of the operator. 


T.E.C. 228 for further details 


American-Run Garage 


As a result of negotiations between a 
British concern, Aldersgate Multi-Park 
Ltd., and a New York firm of garage 
operators, London’s first open-sided 
multi-storey ramp car park will be 
managed by an American company. 
The car park, which stands on a frontage 
of 226 ft. in Aldersgate Street, E.C.1., 
will accommodate between 600 and 700 


Inside the Aldersgate Street 
Garage showing the use of 
half-floors and the openwork 
frontal grill. 
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vehicles on 11 half-floors, arranged in 
two staggered tiers connected by cross 
ramps. The ground floor will be used 
for show rooms and service facilities, 
with further parking for large cars or 
vans in the basement; a filling station in 
the forecourt has underground storage 
for 24,000 gallons of petrol. 

All parking floors are open-sided, 


with a white concrete grill in place of 


windows. This open type of construc- 
tion is new to Britain, and special 
regulations have been framed by the 
L.C.C. to make it permissible. Applica- 
tion for roof parking has also been made. 

The Frampark in Aldersgate Street 
stands 40 ft. back from the road. Two 
14 ft. wide ramps lead to the basement 
and two more up to the first half-floor 
at the rear, which is connected by cross 
ramps 14 ft. wide. Each successive floor 
in the split-level construction is four ft. 
higher than the one below. There are 
passenger lifts near the main staircase. 
To minimize obstruction by supporting 
columns, the floors consist of more than 
1,100 precast and pre-tensioned con- 
crete T-beam units, each 33 ft. long by 
30 in. wide and 10 in. deep, giving a 
headroom of 7 ft. The external grill, 
running the full length of each floor 
back and front, gives the building an 
unusual honeycombed appearance. The 
reinforced concrete columns and cross 
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members of this grill were precast at the 
Fram company’s factory and bolted 
together on site. Decorative cherry-red 
panels are fitted between the columns at 
the level of each floor. 

Building and maintenance costs have 
been reduced by the open-sided con- 
struction, which does away with the 
need for mechanical ventilation and fire 
sprinklers on every floor above ground. 
Although little rain will enter, all floors 
have been waterproofed as a precaution 
against water and snow brought in by 
the cars themselves. In the U.S.A., 
where open sided car parks have been 
in use for some time, this is reckoned at 
up to one gallon per car during the 
winter months. 

A lease of the site for car park 
development was obtained from the 
Corporation of London and a contract 
was placed with the Russell Building & 
Contracting Company Ltd., in associa- 
tion with the Vibrated Concrete Con- 
struction Co. Ltd., to erect the building 
to the designs of Messrs. Oscar Garry 
& Partners, architects. The Fram Re- 
inforced Concrete Co. Ltd. was appoin- 
ted to design and supply the reinforce- 
ment and the precast floors and 
columns. 

The project was financed jointly by 
the three contracting companies who 
have now formed themselves into the 
Fram Group Ltd. for large scale 
development and construction through- 
out Britain. 

Aldersgate Miulti-Park Ltd. has 
transferred an operating concession to 
Meyers Brothers, who also handle 
garage facilities in New York’s Pan-Am 
building, said to be the world’s largest 
office structure. 


T.E.C. 229 for further details 
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LITTERLIFTER 


leads the way.. 





The Litterlifter is ideal for busy cities. It width for it has 2 scarifying brushes to 
is small, compact, manoeuvrable and can sweep one way streets, paths or pave- 
sweep up to 20 kerb miles a day on as little ments. 

as 2 gallons of diesel oil. The vehicle can have a detachable hopper 
It’s only 4’ 6” wide but sweeps its full and auxillary hose for emptying litter bins. 


Send your enquiries now to :— 


THE YORKSHIRE PATENT 
STEAM WAGON COMPANY 


Pepper Road, Hunslet, Leeds 10 —_ Telephone: Leeds 7-6551 Telegrams: “‘Motor’’ Leeds 10 


RAMPACTOR 


PORTABLE IMPACT 
COMPACTOR 


COMPACTS UP TO 50°, MORE AREA 
with Ram-action blow of 440 Ib.-ft. 


450 times a minute. 








%* A versatile tool designed to 
reduce the cost of tamping 
of all kind 





¥%& Easy to operate 
¥%& Interchangeable shoes for : 
all types of work. ee. 
% Extensions available for 1. > 5 at 
deep trench work . ~ we — ce G FE O Pp | 9 
- SALE - tS ¢ - PORTABLE ELECTRIC 
HIRE WITH OPTION . a , TRAFFIC CONTROLS 


TO PURCHASE a Full details sent on request. 


- HIRE - eS GEORGE PIKE LTD. 


ke all f vibrati i 
ALLAM ind can meet any vibrating requirement SOUPMENT WOGKE, ALMA STORET 
BIRMINGHAM, 6 


aa E. P. ALLAM & CO. LTD Also at BELFAST, BRISTOL, CARDIFF, GLASGOW 


LONDON: 132/5 SLOANE STREET, S.W.1. SLOane 9976 (5 lines) LONDON, “tat -®™m rer 


WORKS: SOUTHEND-ON-SEA, ESSEX : Southend 525243 
TECE614 for further information TEC615 for further information 
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